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EQUATION GENERATION

Equation Generation No. 1

The coding for an equation is generated in three stages numbered 1, 2 and
3. Number 1 produces a sorted list of symbols, No. 2 eliminates some redundant

calculations, and No. 3 produces the coding.

The idea of No. 1 is to add parentheses to the equation (which has been
"strung out” one call word per computer word by the equation translator) and
number call words by use of the parentheses in the expression. The numbered

call words are then sorted and generator No, 2 takes over,

Thus there are three passes made by No. 1: processing (adding parentheses),
numbering symbols, and sorting. An explanation of each of these follows a de-

scription of the lists,

The six lists made up or used by this routine are as follows:
1) Translation List (WL)

This is the input to the routine and is produced by the equation transla-
tor, It contains one call word per computer word, the call words being in the
v addresses, except that an open parenthesis is a 1 in the u address and a
closed parenthesis is a 2 in the u address. See the equation translation de-

scription for a more detailed explanation.

2) Processed List (PR)
The WL list is examined one call word at a time and parentheses are added

where needed to produce this list.

3) Numbered List (WL (same region as Translation List))

The Processed List entries are picked up one at a time, starting with the
last symbol in the list, numbered, and then transferred to the Numbered List,
with the exception of open and closed parentheses which are used to alter the
Numbers of Symbols (NS) List and are not sent to the Numbered List. (See de-
scriptions of numbering and Numbers of Symbols List.)

4) Sorted List (PR (same region as Processed List))
This is the list produced by sorting the Numbered List so that larger
numbers are at the beginning of the list, It is the output of the routine.
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5) Parentheses List (PL)

This is a two-word-per-item list which contains a code for the type of
open parenthesis in the operation portion of the first word and the level bit
in one of the remaining 30 bits., The second word contains the Processed List
address of the parenthesis in the u address of the word, This list contains
only items for open parentheses.

Op u v
0X ( level bit )
oof ( P )
X = type of parenthesis
X =0 - "not special”
X=1=- level
X=2- term
X =3 - Library
X =4 - POW
P = address of parenthesis in PR list,

6) Numbers of Symbols List (NS)

This list is used when producing the Numbered List, In the Processed
List every parenthesis will have a count in the v address to indicate how many
parentheses are at this point. For example the following words might appear
in the Processed List (not consecutively):

Op u \
00]00001[000O06]Six open parentheses
[00] 00002] 0000 4] Four closed parentheses

For every closed parenthesis encountered in the Processed List, numbers are
added to the NS List. The number of numbers added is equal to the count in
the v address of the closed-parenthesis word., Open parentheses are handled
similarly except that numbers are deleted from the NS List. The numbers in
the NS List are in the u addresses of the words. For example, at one time the
NS List may look as follows:
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NS 0 1 0
NS1(0 2 0
NS 2(0 3 O
NS 3|0 4 0
NS 410 10 0
NS 510 11 0
NS 6|0 16 0
NS 7|0 24 0

The last number in the list (24 in this one) is always the number added to a
symbol call word to make up the numbered symbol for the Numbered List. (The
length of list NS varies, of course.) The last number in the list is always
the largest still in the list but there may have been larger numbers previous-
ly. Parentheses are never put in the Numbered List; they are merely used to
alter the NS List. Suppose we now encounter an open parenthesis with a count
of 5. Five is subtracted from the last address (NS7) and the last address now
becomes NS2 and the number to assign symbols is 3. Later we encounter a closed
parenthesis with a count of 7. Numbers are added to the list starting with
25 since we have already used 1 to 24. Since we must add 7 numbers the list

becomes:

[
=]

u

<

1

2

3
23
26
27
30
31
32
33

~NOoO WGk Wi =W

10
NS11

COOCOOOOOOO0O
OCOOCOOOOOOO0O

and the next symbol (if not a parenthesis) will be numbered 33.
The explanation of the three passes follows:
Processing:

A level bit is kept up to date at all times. It starts at the rightmost
bit position and is shifted left by one every time an open parenthesis or open

absolute-value sign is encountered, and right by one for every closed paren-

1195



thesis or absolute-value sign. One may write up to 29 open parentheses and/or
absolute-value signs before he must close some. That is, he may write symbols

on the 29th level but not on higher levels.

There are five types of open parentheses added to the Processed List.

These are the level, term, library, POW, and anticipation (for want of a better
name). A level and a term parenthesis are added to the Processed List every
time an open parenthesis, open absolute-value sign or comma is encountered in
the Translation List. A level parenthesis is put in the Processed List before
the first symbol is picked up from the Translation List and, when the equals
sign is encountered, level and term parentheses are also added. A term
parenthesis is added at the beginning of each term, i.e., after a binary + or

- sign.

A library (LIB) parenthesis is added before each Library Routine symbol
unless there is already an unclosed library parenthesis (on the same level) in
the list.

When POW is encountered, the last open parenthesis is changed to a POW
parenthesis in the Parenthesis List (PL).

The anticipation parenthesgis is added in the following places:

1) After every multiplication, division or unary minus sign in an-
ticipation of the next operation being POW. (If is isn't POW, the

anticipation parenthesis will not alter the interpretation.)

2) Before and after a library call word when there is already a li-
brary parenthesis on this level. This is to handle the case:

(LIB (LIB (X)))
} A A

Library
where all of the parentheses have been added, i.e., none were
originally written in the expression. This puts the rightmost
Library Routine on the highest level.

3) After a library call word so the operands will be assigned larger
numbers than the library call word.

4) Before every unary minus to associate the unary minus with the
operand which follows.
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The preceding discussion deals with open parentheses. When closing paren-
theses, a closed parenthesis with a count of zero is added to the Processed
List and open parentheses in the Parentheses List are examined one at a time
starting with the last parenthesis item in the list. Parentheses are closed
by adding one to the count of both the closed and open parentheses in the Proc-
essed List. If the parenthesis just closed is not of the type sought, it is
deleted from the Parentheses List by subtracting 2 from its address in the

Thi

. aa

ute th

Parenth puts th

heses List s e next parenth

continues until the type of parenthesis sought is closed. After this the pa-
renthesis is left "on deck™ or deleted from the Parenthesis List depending on

circumstances.

Following is a summary of what is done upon encountering each of the sym-
bols of an equation in the Translation List ("level"™ means the level due to

parentheses or absolute value signs written in the UNICODE Program.)

Subscripted Variable - Anticipation parenthesis to Processed and Parenthe-
ses lists. Variable call word to Processed List.

Library Routine - 1) Previous library parenthesis on same level, still
in Parenthesis List: Anticipation parenthesis to

lists. Library call word to Processed List. Antic-

ipation parenthesis to lists.

2) No previous library parenthesis on same level, still
in Parentheses List: Library parenthesis to lists.
Library call word to Processed List. Anticipation

parenthesis to list.

POW - 1) Previous POW parenthesis on same level, still in
Parenthesis List: Close parentheses to POW paren-
thesis (leave POW parenthesis "on deck"). POW to
Processed List.

2) Previous library parenthesis on same level, still
in Parenthesis List: Close to library parenthesis
and change it to a POW parenthesis in the Parenthe-
sis List (leave POW parenthesis "on deck").

POW to Processed List.
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3) No previous library or POW parenthesis. Close to
last open parenthesis and change it to a POW paren-

thesis. POW to Processed List.

Special powers - Same as PON then: Close to POW parenthesis (leave
(Square, Square Root, "on deck™).
etc.)
Open parenthesis and - Increase level. Level and term parentheses to lists.
g?;: absolute value (Note that no open absolute value sign is put in
Processed List.)
Closed Parenthesis - Close to level parenthesis and delete it from Pa-

renthesis List. Decrease level.

Closed Absolute Value

Close to level. Absolute value sign to Processed

Sign List. Close to level and delete from Parenthesis
List. Decrease level.

+ or - sign - Close to level. + or - to Processed List. Term
parenthesis to lists.

Unary plus - Ignore.

Unary minus - Anticipation parenthesis to lists. Unary minus to
Processed List. Anticipation parenthesis to lists.

Comma - Close to level parenthesis. Add level and term pa-
renthesisto lists. (Note no comma is sent to Proc-
essed List.)

Equals sign - Close to level parenthesis. Add level and term
parentheses to lists. (Note no equals sign is sent
to Processed List.)

* or / sign - Close to term parenthesis. * or / to Processed
List. Anticipation parenthesis to lists.

Space period - Close to level parenthesis. Space period to Proc-

essed List. Jump to numbering routine.

In addition, indicator bits are kept for each term of the expression so

ambiguous sequences can be recognized and a warning printed on the typewriter.
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Then, if the programmer is not sure of the interpretation of UNICODE he can
rewrite the sentence and put parentheses in the expression so he will be sure
to get the correct interpretation. The following ambiguous terms are recog -

nized (the interpretation of UNICODE is on the right):

APOW B POW C = (A POW B) POW C
A/B/C =1{A/B} / C

LIB A POW B = (LIB A) POW B

LIB A*B = (LIB A) *B

LIB A/B = (LIB A) /B

Compilation continues after the warning is printed.
Numbering:

Call words are numbered by use of the last number in the Numbers of Sym-
bols List (NS). The numbers in this list are in the u addresses, one number per

word. Two things must be known to use this list:
1. The address of the last number in the list.

2. The largest number put in the list so far. (The last number in
the list is the largest in the list but not necessarily the larg-

est number which has been in the list for this equation.)

Once a number has been in the list and has been taken out, it will not appear

in the list again. The first number put in the list is 1.

Call words and parentheses are picked up from the Processed List starting
with the last call word (space period). Call words other than parentheses are
numbered with the last number in the NS List; then the numbered call word is
sent to the Numbered List.

When a closed parenthesis is encountered, numbers are added to the NS
List, the number of numbers added being equal to the count associated with the
closed parenthesis. Numbers which are added are equal to the largest number
which is or has been in the list plus 1. The address of the last number in

the list is increased by one for each number added to the list, of course.

When an open parenthesis is encountered, the count is subtracted from the
address of the last number in the list, hence essentially deleting numbers from
the list.
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The space period is numbered zero.
Sorting:

The Numbered List is sorted, largest first, to produce the Sorted List

which is the output of equation generator No. 1.
For example, consider the following equation as input to the routine.
F(I,J) =-XPOWY+ (SINJu-v]|) *WA.

The Processed List would be as follows (numbers above parentheses are counts
and letters below are types, where L = level, T = term, A = anticipation,
B = library, P = POW.):

11 112 1122 211 21 4 2111 131212 141 13
((F ((I) ((3)) (((-(XY POW Y) + C (((SIN C ((w)-Cv) | 3)) * (waA.
LA LT LT LTA # T LTB ALT T A
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Numbering the symbols:

A. is numbered zero and sent to Numbered List.

Numbered List

Symbo1 NS List Number Symbo1l
B 0 A.
3 1,2,3
W 3 W
( 1,2
b 2 %

) 1,2,4

) 1,2,4,5,6,7,8

) 1,2,4,5,6,7.8,9

| 9 l
] 1,2,4,5,6,7,8.9,10,11

vV 11 vV
( 1,2,4,5,6,7,8,9,10

- 10 -
] 1,2,4,5,6,7,8,9,10,12,13

U 13 U
( 1,2,4,5.6,7,8,9,10, 12

¢ 1,2,4,5,6,7,8

( 1,2,4,5,6,7

SIN 7 SIN
( 1,2,4,5,6

( 1,2,4,5

( 1,2,4

¢ 1

¥ 1 4
y 1,14,15,16,17

Y 17 Y
POW | 17 POW
) 1,14,15,16,17, 18
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Numbered List

Symbol NS List Number Symbo1l

X 18 X

{ 1,14,15,16

- 16 -

(I 1,14,15

{ 1,14

f list empty

] 19,20

y 19,20,21,22

J 22 J

( 19,20,21

( 19,20

] 19,20,23,24

I 24 I

¢ 19,20,23

( 19,20

F 20 F

( 19

¢ list empty

Note: Numbers over parentheses denote count of parentheses occurring
at this point.

Sorted List:

I
J
F
X
Y } both numbered 17 but operands always have larger call words
POW than operations.
Unary
Binary

wn
—
D+ =22 —1 =)

.
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Equation Generator No. 1 Regions and Coding

Region Address Name or Symbol Handled
VD 2512 Setup
VB 2523 Clear Indicators
VC 2532 Constants
VE 2616 Switch
VF 2654 Subscripted Variable
VH 2660 Library Routine
VI 2674 Special POWS
VJ 2732 Open Parenthesis and Open absolute
VK 2760 Closed Parenthesis
VL 2770 Closed Absolute Value
™ 3003 + or -
VN 3013 Unary -
Vo 3020 Comma
VP 3033 =
VQ 3044 ®
VR 3062 /
VS 3075 POW
VT 3077 A
VU 3114 Numbering Routine
VW 3147 Close Parentheses
VX 3172 (+1 and ) +1
VY 3202 Add Parenthesis to List
VZ 3220 Symbol to Processed List
XA 3226 Trans. List +1
XB 3230 Check for Ambiguity
XC 3236 Constants
SR 3244 Sort Routine
VA 3324 Variable
PR 3351 Processed List
NS 4351 Numbers of Symbols List
PL 5351 Parentheses List
WL 2242 Translation List
NT 2774 Close to level and Sym— Processed List
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O-~ICTWULMbwWwh~O

IA
MJ
RP
TP
TP
RP
TP
TP
RJ
MJ
CA

IA

MJ
CA

13025
Ve
VC4
30004
VC60
VC44

VD11

XA
VA6
0
XA2

Setup Equation Generation

(30000)
VD3

VA

VA

VD6
VA6
VY2
VYl

VE

VCl
VE

Exit
Clear variables
Level bit

Set list addresses

Add level ( to lists

- ®

Sym/wd list +1

—
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a5

TP

EJ
EJ
EJ
EJ
QT

EJ
TP
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ

CA

VE
VAG
(30000)
VC13
VC13
VC14
VC135
VC17
VC7
VC42
VC43
Q
VC21
VC22
VC40
ve23
VC24
VC25
VC26
Ve27
V€30
VC31
VC32
VC33
VC34
VC35
VC36
VC37
VC36
0
VE35

Translation Switch

VE1

VF2

VN
VN
VO
VP

VO }
VQ
W }
s )
VT

==

Symbol — Q

Ss. var. 77,76,75, —VF
Single operand — VF2
LIB — VH

POW'S —VI

(— W

)— K
CWw—A
| Copen) — VJ

(closed) — VL
+— M
- —~ VM

Unary - — VN

., — VO
=—VP

* = yQ
/ — VR

POW — VS

Assume A,
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W~ O

IA
TP
RJ
RJ
MJ
CA

IA
TP
QT

Qs
TP
RJ
RJ
TP
RJ
MJ
TP
MJ
CA

Ve
VZ

VF4

VH
VA
VA3
VHI2
VC35
VC46

VZ
vC
Ve

VH14

Subscripted Variable

VY2 }
VY1
VZ1
XA

Q }
A
VH3

VA3
VY2 }
VY1
VZ1
VY2}
VY1
XA
VY2
VH5

0 (— lists

Subscripted variable to Processed List

—

LIB? — VHI12

a

Library Routine

No |

Set LIB

LIB (- lists
LIB—~ Pro. List
0 (— lists

0 (— 1lists
-~ @
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T
4

TP
QT

QS
QT

TP
ST

RA
TP

TV
TP
AT

TV

RJ
RJ
TP
SP
AT
RJ

TP
TP
AT
RJ

TP
AT

TN
QT
TP
QS

TP

TP
AT

CA

uT
Vi

VA
VA4
VI51
VC55
VA3
Vi34
VAll
VC1
A
(30000)
(30000)
VAT
VC5
VAT
VAll
ve4a7
VA
VA1l
VAll
VI12
VAll
VZ
VI26
VC
vC4aT7
VA
VW
0
VC20
VC46
VA
VW
VAll
vC47
VA
VAll
VA
VA3
VA
VC35
0

VC
vC4a7
VA
L
0
VI56

Special POWS

Q
A
v13}

VA4

vis )
VI6
A

A

VIl
VII2
VC4
VIl4 }
(30000)
vCl

VI20
A
(30000)

VC1
VI23 }
(30000)
VC1

VZ1
VI27
VN2

0

VW3
VW1

XA

V2

A

VW3
Vi1

VI42
A
(30000)

VC2

s J

iz |
VA2
VI25

VW2
A
VW3
Vit
VI46

POW this level? VI51
No }

Set POW

LIB? — VI34

No |

Add 1 to count of last open

) (count of one) — Pro, List
Increase add. of Pro. List
POW (— ( list

( list +1
Add. of POW (— ( list

(1list +1

Sq. sqrt. etc.— Pro, List
Exit

Close to POW (no clear)

- @

L1B
Close to LIB (clear)

Change LIB to POW

( List +2
Clear LIB

Set print term

Close to POW

- 0
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N W ~O

NN ok wh~O

IA
LQ
TP
RJ
TP
RJ
MJ
CA

IA
RJ

TP
TP
AT
RJ
Lo
MJ
CA

Open Parenthesis (and Open Absolute |

vJ
VA

VC44

VY

VC45

VY
0

VJ6

XB
VB

VC20
VC44

1
VY2
VYl
VY2
VYl
XA

XB1
VB1
Vw2

VW3
VW1
43
XA

Raise level

Add level and term ( 's

- ©®

Closed )

Print term checker
Clear ind,

Close to level (clear) plus lower level

Lower_level

—
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wWwh~ O

o wh—~ O

G W= O

IA
RJ

MJ
CA

IA
MJ
TP
TP
AT
RJ
RJ
MJ
CA

IA
RJ

TP
RJ
MJ
CA

VL
XB
VB
NT

VL4

Ve
VC44
VA

NT7

XB
VB

VC45

VM6

Closed Absolute Value |

XB1
VB1
NT1
VK2

30000
V2

VW3
VWl
Vz1
NT

XB1
VB1
NT1
VY2
VY1
XA

— Amb. term check
Clear ind.

Sym — Pro. List

Close to level (clear)

Exit
Close to level (no clear)

Sym— Processed List
Exit

+ or -

— Ambiguous term checker
Clear
Close to level (no clear) sym— Pro.

Term (— list

- ©
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SN = O

IA
TP
RJ

MJ

IA
RJ
TP
TP
AT

TP
RJ
TP

MJ
CA

VN
Ve
VY

0
VN5

Vo
XB
VC20
VC44
VA

VC44

VC45

Vo13

VY2
VYl
VZ1
VY1l
XA

XBl1
VW2

VW3
VWl
VY2
VYl
VY2
VYl
VB1
XA

Unary Minus

0 (— lists

- —Pro. List

0 (— lists
Comma

Amb., term checker

Close to level (clear)

Add level & term ('s

Clear

—
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G0,

[ el i el
N WP OO UL WD —O

O~NOC Ui~ O

ot

A
n

TP
TP
AT
RJ
TP
RJ
TP
RJ
MJ
CA

IA
TP

QT

0S
TN
RJ
TP
TP
AT
RJ
RJ
TP
RJ
MJ
CA

VP
V€20
VC44
VA

VC44

VC45

VP11

Vo
VA
VA3
VQ3
VC55
VA

Ve
VC45

VQ16

Vw2

VW3
VWl
VY2
VY1
VY2
VYl
XA

Equals (=)

Close to level (clear)

Floating and Fixed *

|
Vw2
A
VW3
Vw1

}

LIB| no — ({)

Set print term
Clear LIB, POW, /

Close to term (no clear)

* —= Pro. List

0 (— lists

- ®
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[ -
N O0CUBWwN=O

IA
TP

QT

0S
QT

QS
TN
QT
QT
MJ
CA

IA
RJ
MJ
CA

Floating and Fixed /

VR
VA Q
VAS A -
VR6  VR3 /= VR6 nol
VC55 VA5 Set /
VA3 A
VR6 VR LIB! no— @
VC55 VA2 Set print term
VA 0
VA3 VA3 Clear LIB & POW
VA4 VA4
0 VQ6 - @
VR13
POW
Vs
Vi26 VI - %w sect .
0 XA —
VS2
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~N~N Ok wh = O

— b e e
™ WN O

b whh e~ O

IA
TP

RJ
TP
RJ
TP

™D
ir

AT
RJ
RJ
RJ
TP
MJ
cA

IA
40
71
32
25
65
17
CA

VT
VA16
VT2
WA
XC
up2
VC20

vVeAA
vuaa

VA
VB
VC60

VT15

XC
XCl
24545
21010
34326
01663
65432
XCo6

Space Period A .

VTS
WA2
UP3
Up
VW2
A

VW3
VW1

VBl
VZ1
VA6

5

03450
12447
75167
05447
27777

Print term | no — VT5

Print WARNING,AA AMBIGUOUS TERMS.

Close to level (clear)

Clear

A, — Pro. List
Set address of no.

—

Print

~NIQ=E
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IA
TP
RS
J

TP
T
EJ
EJ

TP
TV
AT

MJ
QT
SP
AT
RS
MJ

ST

TP

1J
MJ
CA

VU

VC6
VA7
VCo61

A
(300003}
(04§
VC42
vC43
VA10
(30000)
VA6

Q

VA6

0

VC12

Q

Q
VA10

0
VC12
VC4
VA10
VA10
VAl4
VAl4
VA1S
0
VU33

Numbering Routine

VAl4
VC1 }
SR
VU4 }
Q

A
VU16
vu23
VUll}
A

VUu1l3
(30000)
VC1

VU1
0

17
VA15
VA1S5

VU1

A

VA15
VCl1
vu27
(30000)
VCo6
VU25
VU1

Set ( no. =1

Finished numbering — SR No |}

Sym — Q

(— VU16
)— VU23

No.— A

} No. sym— list
Address +1

Count — Q
Take nos. off list
Count — A
Set index

} Add nos. to list

Increase highest no.
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~NOo bk whd—=O

1 o D DD BB D WWWWWWWLWNINDNDMNDNDNNDN e e
O~ WwhhFONOCURKR WNDHONIOCUMBLWNHFO-IOCWULIE WN -=O

()]
pu—

(S 1) I &) S
[S2 [ S I A

IA
Sp
ST
TP
QS
RP

N
TP

sp
SA

ST

TP

ST
TP

QS

TP
RP
TJ

LQ
SP
SS
ST
AT
MJ
TP
QS
QS
Sp
SA
ST
RP
TP
Lo
sp
SA
TV

mD
ir

RS
TJ
MJ

SR
VA6
VC60
VC7
VA21
30000

WL24
VC60

VCo61
VA21
VC1

A

WL24
VA6

A

A

VC60
Ve
VA22
VAT
(30000)
20000
(30000)
SR24

Q
VA24

Q

vC3
VC52
0

VeT
SR24
SR24
VC54
VAT
vc4
30000
(30000)
VA12
SR44
Q

A
{30000)
VAT
VC50
0
SR4

Sort Routine

a1}
VA2l

e )

SR6
WL24
VA6

0
0
VAT

SR13
(30000)
VCl1

SR23
SR31
VA22
Q
SR24}

SR25
A
SR35
SR26
VA24
17

0

0
VA12
SR43
SR40

deas)
SR43
VA12

0

0

SR44
SR45
(30000)
25

0

0

SR51
(30000)
VCl1
SR55
SR14
SR56

No. to be sorted— VA21
Set n of repeat

L

ist negative
Address of no, list = WL24

Address of Sorted List — VAT

1st sym— Sorted List
No. List +1

# of nos. in Sorted List— VA22

Set n of repeat

Set address of Sorted List
#—- A

largest # yet— SR35 No |
j n— VA24

r - 1— VAI2
Set repeat to move back nos.

Set to move back all nos.

r -1 = all nos.
TP 0 0
TP SL+  SL+
TP SL+ (SL+) -1

Move nos. back

r - 1— V address
TP no., L+ (SL+) + r - 1

Sorted list address ~1
Done— SR35 no |

— SR14

Set n of repeat
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36 RP O VD } Exit
37 TIN PR WL4 Change to positive
CA SR60
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N oMbk wWND=O

ot e ot el e et
D wh—=O

b whh~O

MJ

TP
RA
MJ
CA

Add Parenthesis to Lists

VY

0 (30000) Exit

0 VY3 Start

0 0 Type of ( to add (no level)
¥212 ¥§3000) (— Processed List

VA1l WYT7

V2 A Code word— ( list (count zero)
VA (30000)

VA1l VCl1

VA1l VY12 Address— ( list

VAT (30000)

VAT VC1 Pro. List +1

VA1l VC1 (list + 1

0 VY Exit

VYlé

Sym — Processed List

vz

0 (30000) Exit

VA6 VZ3

VAT VZ3 Sym— Pro. List
(30000) (30000)

VAT VC1 Pro. List +1

0 VZ Exit

VZ6
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~No bk wNn— O
SEREREREER

IA
MJ
MJ

TV
TP

RS
TP
EJ

RS
MJ
RJ
TP

RS

MJ
CA

Close Parentheses

VW
0 (30000) Exit
0 Vw4 Start
0 0 - Take off list, + leave on
0 0 Code of ( and level
géZB ¥g3000) )— Pro. List (count zero)
VA1l VW10
VW10 VC57 Code of (— A
(30000) A
VW3 VW15 = —=VW15 no |
VX VX1 (41 and ) +1
VA1l VC2 Take ( off list
0 VW6 Return
WX VX1 (41 and ) +1
gggo 3W21} Delete from list} no— VW21
VAll VC2 Clear ( from list
VAT VC1 Add. of Pro., List +1
0 VW Exit
Vw23
( +1 and ) +1
VX
0 (30000) Exit
VW10 VX3
VX3 VG3 Increase count on open
(30000) VX4 p
(30000) VvC4
YggOOO) géz Increase count on closed
0 VX Exit
VX10
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WD -~ O

Gt LoD~ O

IA
MJ
N
QT
QT

QT

MT

Pt

CA

IA
MJ
TP

QT

TP
MJ
CA

VB

VA
VA2
VA3
VA4
VAS
0

VBT

XB

0

VA
VA2
XB4
VC20
0
XB6

Clear Indicators

(30000)
Q

VA2

VA3

VA4

VA5

VR
¥ i

Check for Ambiguity

(30000)

Q
A

XB
VA1l6
XB

Exit

P.T.
LIB
POW
DIVIDE

Evit

AL v

Exit

clear

Ambiguity } no— exit

Set indicator

Exit
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Constants

IA VC
0 Zero
1 One
2 Two
0 One in u
1 One in v
1 ) count of 1
0 ( numbering bit
o777 0 Sort
0 NP routine
07777
77777

70000 Sub. var.
60000 Single operand
50000 LIB

40000 Pseudo Op.
10000 POW'S

4 0 Close off bit indicator
10 | Copen)
12 | (closed) floating
20 Fl. +
21 Fx. +
30 Fl., -
31 Fx. -

32 F1. Unary -
33 Fx. Unary -

CMUOORWNHOOOOOOOOOOOOOCOO0COOOCOOO0OOO0OO0OO0OO0COO0O0OO0OO0OO00OO0O
COO0OONMNHFOOOOOO0OOOOOCOOOOOO0OO0OO0O0COO0O0O0OCOO~NHNO-NHOO

40 .
50 =
60 F1. *
61 Fx. *
70 F1. / .
71 Fx. /
100 POW
13 | (closed) fixed
120 A
0 (
0 )
0 Level
0 Term
0 LIB
0 POW
PR1 PR1 Sort
PR1000 PR1000 Limit of Processed List
R 30000 SR45 Sort routine
0 2 NP3 and NP32
TP 0 0 Sort

7T T TTITT
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56
ST
60
61
62

(=)
w

PFPOOOOOOO

(<)

0

2
wL24
PR
NS
PL
VCo64

1

101
0

L24

PR
NS
PL

POW (int.)

2 in u

Sym/wd and No. Lists
Processed and Sorted Lists
Number of Symbol List
Parenthesis List

Variables (VA) - Explanation of Temporaries

0

(

OO OTN PN O N

A

Nt N Nt N N N

~~
St O N Nt N

ON NSNS

O N~

1

N N N

Level bit

Combination List size

Print Term this level

LIB this level

POW this level

Divide this level

Address in Sym/Wd List and Numbered List
Address in Processed List and Sorted List
Address of Symbol Number

Available address in ( list

r -1 in sort

j n in print

Highest number of ('s

Index

Temp 1- ambiguous term bit

Temp 2

Temp 3- add. to start pr. of Pro. List
n of repeat to set Pro. List

# of nos. in Sorted List

Unused

j nin sort.
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EQUATION GENERATION NO, 2

EQUATION REDUNDANCY CHECK AND EQUATION GENERATION PHASE

The purpose of the Equation Redundancy check and Equation Generation
Phase is two-fold:

1) The elimination of redundant calculations within the same equation;
2) The generation of a relatively coded routine for each equation.

The inputs to this phase are the Sorted List, the Dimension List, and the
Pseudo Operation List. The symbols for a given equation are obtained in order
from the Sorted List and each operator, together with its operand (s), is put
in the form of a pseudo instruction to facilitate the check for redundant cal-
culations. These pseudo instructions are entered in what is called the Expand-
ed List, unless an identical pseudo instruction has been previously entered.

In the case of an identical previous entry, the current pseudo instruction re-
presents a redundant calculation and provision is made to utilize the result
of the prior calculation. Through the special formats for the pseudo instruc-

tions, many redundant calculations will be eliminated. For example:

1) Identical Symbol Strings.
eg., X = sin (A+B+C-D/E) + (A+B+C-D/E) Pow 2
The quantity (A+B+C-D/E) will be calculated only once.

2) Simple Transpositions.
eg., X = A*B-sin(B*A)
The quantity A*B will be recognized as equivalent to the quantity B¥A

and would not be recomputed.

3) Transpositions within Expressions where some reordering is caused by

the hierarchy of operators.
eg., X = (A+B*C)/E - tan((C*B+A)/E)
The quantities (A+B*C)/E and (C*B+A)/E will be recognized as equival-

ent and only one computation will be made.

A unique partial result symbol for each calculation is entered in the Ex-
panded List following each pseudo instruction. This partial result symbol
identifies the result of a given calculation as an operand for a succeeding cal-

culation. When a partial result from a calculation is used as an operand for
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the next calculation, register storage (A or Q) may be utilized; hence, each
pseudo instruction is checked to determine if the last assigned partial result
appears as one of its operands. In this way, effective utilization of regis-

ter storage is realized; thereby minimizing the need for temporary storage,

The Expanded List, together with lists of supplemental information,
serves as input for the generation of the relatively coded equation routine.

Each pseudo instruction is obtained in order from the Expanded List and decoded.
L

3
D

he series of relatively
required computation and store the partial result is then generated. After
all pseudo instructions have been processed, the fixed constants and relative
constants are transferred to the generated routine package, At this time
also, the Op File describing this generated routine is prepared. The equation
routine and Op File are then transcribed on magnetic tape for use as input to

succeeding phases of the compiler,
As an example, consider the equation:
X = A4B*C - sin(C*B)
In the Sorted List this equati on would appear as:

X

7]
Il = #WQ4+= xQ

=

22

Following the elimination of redundant calculations, the equation appears

in pseudo instruction form in the Expanded List as:
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* B C
PR 1 Note 1: (PR_) represents unique par-
+ PR 1 A tial result symbols.
PR 2
sin 0 PR 1 Note 2: The computation of the quantity
PR 3 (C*B) is recognized as a redun-
- PR 2 PR 3 dant calculation and the result
PR 4 of the prior calculation (PR 1)
A. |PR 4 X is used as the argument for the

"sin" operator.

The Expanded List is processed to form the following generated equation

routine:

EXIT MJ o|LC 1

ENTRY FM B C | B*¥— 0
TP Q | TEMP 1 | B*C— TEMP 1
FA Q A | B¥CHA— Q
TP Q | TEMP 2 | B*C+A — TEMP 2
TP | TEMP 1 SIN { B¥C— SIN + 3
10 0 3
RJ SIN SIN | SIN(B*C) — @
10 2 0
TN Q Q | -SIN(B*C) — Q
FA Q | TEMP 2 | C-SIN(B*C)] + [B*C+A]l—Q
TP Q X | A + B¥C-SIN(B*C) — X

Consider another equation which appears in the Sorted List as:

8

NN BT O
D+ > %:gt:ca:n><
=

Following the elimination of redundancies (none in the example), the

equation appears in the Expanded List as:
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POW C D
PR 1
* PR 1 B
PR 2
+ PR 2 A
PR 3
A, PR 3 X

Finally, the generated equation routine would be:

EXIT | MJ 0 L 1
ENTRY | TP c POW
10 0 3
TP D POW
10 0 4
RJ POW POW
10 2 0
M Q B
FA Q A
TP Q X
MJ 0 EXIT
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vect

STAR

Equation Redundancy Check (Symbol Search)

Setup

Zeroize
| Redundancy ‘—"®_’ condition

Check

indicator

Advance address
in Sorted List
by one

Is this standard
operator symbol?

Is this
library operator
symbol°

Mask four least
significant octal
digits of oper-
ator symbol to Au

Floating point
absolute value
operator?

Fixed point
subtract
operator?

YES

Floating point
unary minus
operator?

YES‘:> YES ‘:’

NO

Next symbol from Sorted
List to working ——-9(::>
temporary 3 & Av

Is this constant ‘\\ No Lable symbol
or non- subscrlpted

Assumed to be
subscripted vari-

@

variable symbol?

YES <::) YES‘aD

Lf»@

Fixed point

Floating point NO

I

absolute value addition
operator? operator? 4//
NO Floatlng point Fixed point
subtract addition
operator? operator?

o

Fixed point

unary minus
operator?

YES qua

NO

Floating point NO
multiplication
operator?

_XE§<:> YES ‘z,

Fixed point

e 0 multiplication
operator?

(1; YES|

Equals (or NG
by) operator?




A

General exponenti-
ation ("POW")
operator?

Fixed point
division
perator?

Floating point
1 division
operator?

< 632

No/ Operator for |inte-
gral power| > 63 or
|non-integral power|

_

YES YES YES

0 Operator for

. Operator for
integral power

integral power
equal to 3¢

Operator for

storing result?
(i.e. symbol~A

o/ Operator for
Integral power
rom -4 thru 63%,

NO

Operator for
Integral power
equal to -37

YES

Operator for

Operator for \ o/ Operator for Operator for

\ NO

YES

()

Assumed to be
operator for
power = -17

integral power
equal to -2?

Integral power

power equal
equal to 27

power equal
to 1/2?

to -1/2°?
YES

J




9€ct

END EQUATION REDUNDANCY CHECK

Return from
storage operator

jn for "Q" list jn for "A" list
search to first search to second
word of running word of running

address list address list

‘Number of lines i

body of running pro-
gram < 1001g? (i.e.

20028> Nyp2)

jn for "redundant partial
result" list search to
third word of Running
Address List

NO

ALARM:
SENTENCE TO0O
LONG typed out

(BQ) rewind
tapes

Exit from equation
redundancy check
phase

Initial address in

Expanded List + 2 Exit

to ninth word in
Running Address List

word of Running e
Address List

Initial relative run-
ning address to fourth




LECT

Equation Redundancy Check (Subscripted Variable Operator

no
To Conn., (188)

Symbol (7---callword) Advance (D) to next Dummy “sub" instruc-
to working temporary address in Dummy List tion to Dummy List

Symbol

T7---callwor

Store callword
©O) in Op. File I

Address of Constant
corresponding callword for
To Conn. (189) modulus in Au modulus in Au

Search Dimension \ J(CW) store modulu Callword of modulus to
List for callword in constant pool > "u" portion of dummy
g// ’\\ // "sub" instruction

Number of subscripts
for variable (77--—--
' callword) from Dimension

List to Index Counter Qr

To Conn. (179A)

Number of NO | Number of subscripts Decrease address in Check for g8 beyon
subscripts = | to "v" of dummy "sub" Operand List (B8) by i lower limit
one? instruction number of subscripts
Decrease Preset Operand List
(::%?——-‘index Cy address of first sub-
by one script in box 1.




8ect

To Conn. (188) Box 1 Yes

Subscript from Advance Box 1 to ;
Advance (D) to next Operand List to address next sub- tﬁ;iszggigglgzs
address in Dummy List Dummy List in "v". script in Operand b .
ummy List? NO

List

Multiplier for sub-
<:::>$__<ngW) store multi- script from Dimen- -
lier in constant >'é sion List to Ay.
pool

To Conn. (186)

Constant callword for Search Expanded
(:::>“* mgltlplier to Dummy List for redundanc
List in "u" of word Y

with corresponding

Is dummy "sub"”

instruction in Dummy\ N
List identical to @
previous entry in

Expanded List?

subscript
YES
All associated
subscripts & multi-\ YES
pliers identical
also?
Assumed to
be four sub-
scripts
Number of sub- NO / Number of sub- NO Advance number of
@ scripts equal two? scripts equal three? _’@-—-’ lines in running
program by 5.

YES Yes

Set condition
indicator to 4.




6€CT

Advance number of
lines in running pro-
gram by 3.

D

Set condition
indicator to 2.

Advance number of

lines in running pro-
gram by 5.

Set condition
indicator to 6

To Conn. (179)

Decrease address in
Operand List (B)
by one

Single subscript to

"n_ 1

Delete Dummy List
Q from Expanded List
li.e., set D =y

To Conn. (198)

Is dummy instruc-
tion redundant? (i,e.,

in Expanded List?

To Conn,| (186)

Search Expanded
v" of dummy instruc- List for redundancy
tion

To Conn. (175)

equal to previous entry

To Conn,

5

Advance number of
lines in running
program by 2

Set condition
indicator
to zero

(184)

Redundant partial
result to Operand
List & Partial Re-

sult List,

Redundant partial
result to "A" list

Set Incre-
ment (I) to

1210

New partial re-
sult to Operand List
(B) & Expanded List
(y). Dummy List (D) to
Expanded List. Con-
dition indicator to
Expanded List

one

Subscripted variable
callword (77---~,
T6---= or T5~---)

To Operand List (B8)

—~
()
To Conn.| (180)

Advance address
in Operand List (B)
by one




ovel

N

no

Symbol = subscripted\ygs

dummy variable for
sub-program? (i.e.,
16---- callword)

operation input region

Callword of modulus in pseudo
N ! P Number of sub- no
(63----) to "u" of dummy scripts equal one?

" sub” instructﬂon

YES

to index counter

Number of subscripts from
3rd octal digit of callword

(Cy).

Number of subscripts
to "v" of dummy

"sub" instruction

Decrease address in
Operand List (B8) by

number of subscripts

To Conn, (179A)

—;

In box 2, preset
heck for 8 heyond operand List address
ower limit (B) of 1lst subscript

Yes

one transferred to

All subscripts but
@ Dummy List?

Q

NO
To Conn,y(188)
Advance (D) to

ext address in
Dummy List

Callword of multiplier
pseudo operation input

region (63-~--) to Dummy
List in "u" of word with
corresponding subscript

in

for variable

Decrease
index (Cy)
by one

Advance box 2 to address
in Operand List of next

subscript for variable

Box-2

List to Dummy List in

Subscript from Operand;>

"__1t

v




Ivel

To Conn, (188)

<:>‘*<gext address in
| Dummy List

Advance (D) to

>_;

Last subscript from
Operand List to

"

Dummy List in "v

with no multiplier

Symbol assumed dum-
my subscripted vari-
able for function
i.e, 75~--- callword

—®

Equation Redundancy Check (Library Routine Operator)

Callword of modulus in
function input region

30

(62~===) to "u" of
dummy "sub™ instruction

.1  @)—

Permanent library
"Gen Pow" callword
(50012) to working
temporary three

—®

Permanent library
"Var Exp" callword
| (50022) to working
temporary three

Set Tpp & Tgppr to one

. Set Tpc & Tper to zero
Dummy "Library" instruc-

tion to temporary five

Library routine call-
word (4---~, 50012, or

50022) from temporary 3___%4§ED
to "v" of dummy

instruction

Dummy library in-
struction with call-

Number of arguments

To Conn,

(179)

for library routine

word from temporary

five to Dummy List

To Conn, (188)

Advance (D) to
next address in
Dummy List

from callword to
index counters

C1 & Co
Set switch
S —> &
N—> (N2

by one

Decrease address érgument from
in Operand List (B8))— perand List

NO

All arguments
transferred to
Dummy List?

YES

to "u" of
temporary 5.

Is this sub®
scripted argu-
ment?



chel

Is argument symbol
= partial result

counter? (argument

in "Q" register?)

YES

Advance op. code of
argument word by one
to indicate argument
in "Q" register.

©

To Conn, (179)

Advance INDICATOR in
I 9
fons s T oo e of arqument] [havance | _[havancs
— word in temporary 5 T,, by one
gram (symbol =61---?) by 33g p y rp Y Trpr by one
&no

Advance @
TRP by one

Set switch Advance

Tpp by one &
s—=& TRPT by one

Decrease address
@ in Operand List (8)
by one

Argument in "u" of
temporary 5 ordinary
subscripted variable
(i.e. T7T----type)

0

" "

Subscript to "v
address of argu-

pOs

| ment _word
Advance op. code of
Advance Advance argument word (temporary
T, by four T by one 5) by two to indicate
RP rpt 76---- or 75-~-~ type

subscripted argument




evel

Advance Tgp by 3.
(::>’ Advance Tgc by one.
Advance TgcT by

one.

To Conn. (186)

Search Expanded
List for redun-
dancy.

To conn. (188)

Equation Redundancy Check (Library Routine Operator)

Advance op. code of
argument word (tem—
porary 5) by four to @
indicate 77--— type
subscripted argument.

Advance (D) to
hext address in
Dummy List

Argument word to
next address in
Dummy List

v

—@®

Is Dummy “Library" in-

identical to previous
entry in Expanded

All argument wordsﬂ\\\
struction in Dummy List\ YES [associated with these 0.
entries identical also

= D)

List?

@ NO l YES

Delete Dummy List

from Expanded List

(set D=Y)

Add Dummy List
to Expanded
List (set 7

Advance Npp by Tgp
Advance Crc by Tgg
Advance CRP by TRPT
Advance Cpct by TreT

oo
®




444

To conn. (182)

Enter partial result

(:) »| Advance Ngp by __). in "Q" list.
Increment FI) @ @

To conn. (185) To conn. (196)

nter current par-

Enter partial re- Set Increment (I) tial result in Operand ‘:’

sult in "A" list. to one List and Expanded
List.
To conn. (178) To conn. (203)
Enter library rou- Enter library rou-
@ tine call word in tine call word in
Op. File I List 1.

Advance op. code of argument

ubscript symbol = partial\ypg Set Switch word (temporary 5) by one to
result counter? i.e. ‘ @ @ indicate subscript for ar-
« —

Subscript in "A"™ Register gument in "A" register.

NO

@<




Al

Dummy “Pow+ 3"

instruction to

temporary 5.

Dummy \MPOW_SH
instruction to
temporary 5.

|

Dummy "Pow-2"
instruction to
temporary 3.

|

Dummy “Pow-1/2"
instruction to
temporary 5.

To conn.

(178)

Check for re~
@ dundancy (IR-

IR15)

Check for re~
@ dundancy (IR -

IR15)

Equation Redundancy Check (Power Operators)

Dummy *“'Pow+2"
instruction to
temporary 5.

To conn.

(57)

(@) —

Dummy "Pow+1/2"
instruction to
temporary 5.

®

Is operand
subsripted?

Advance Npp
by 5.

NO

To conn. (57)

Acdvance NRp
by 2.

Is operand
subscripted?

Advance N
RP
by 4

NO

Advance Ngpp

To conn. (57)

by 1

5 ©® ® ®

Check for re-
dundancy (IR -

Is operand

Advance Npp
by 4

®

Advance Npp
by 2

IR15) subscripted?
NO
To conn. (203) To conn. (178)

Store square
@ root call word
in Op. File I

Store square
root call word @
in List 1.

Store square
root call word
in Op. File I.

To conn.

(203)

Store square
root call word
in List 1

©
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Equation Redundancy Check (Integral Power Operator)

Dummy "“Pow-1"
instruction to
temporary 5.

Is subscript symbol
= partial result coun-
ter? (i.e. subscrip
in "A" register?)

ES

To conn. (57)

Check

dundancy (IR -

IR15)

for re~

Is operand
subscripted?

NRP by

Advance

Is operand \yE
3 T7--~ type?

NO

Set op. code

indicator to
(::)e‘“"dicate 75-—

Advance N
increment

Rflgy

Dummy "Pow(4 to 63)"
instruction to
temporary J.

type operand.

of condition
10g to in-
or 76~~—

Dummy "Pow(-4 to -63)"

(::)a> instruction to

temporary 5.




Lyct

Set Switch
O~ ®—®
Dummy instruction

is identical to
previous entry in
Expanded List

To conn. (58)

Check for redundancy
(IR1-IR15)

type symbols equal?)

“Are exponents for operands \ yg
1 also identical? (i,e. 13~—

NO

Dummy instruction
is not redundant

To conn. (188)

Advance (D) to next
address in Dummy
List

Operator symbol
(13---type) to
Expanded List

Advance NRP
by 3

NO Is operand
subscripted?

YES

Advance Ngjp
by 6.

60



8vcl

N/~

Equation Redundancy Check (Integral Power Operator)
Subroutine To Check for Redundancy of Integral Power Operator

Set switch

@D— @

/ Check variables and
set switch (:) //

Dummy instruction
with operands to

"A" and temporary

@
N\

Is there

a subscript?

NO

YES

"n_.n

Subscript to "v" of
dummy instruction in
temporary 3.

To Conn, (186)

To Conn.

" n

Zero to "v" of dummy
instruction in
temporary J.

\\for redundancy

L/ISearch Expanded List

(188)

Is dutmy "POW"
instruction in Dummy
List identical to pre-
vious entry in Ex-

anded List?

o
@

~

oN¢

ddress in Dummy List

Advance (D) to next> [Dummy "POW" instruction

in temporary 5 to
Expanded List

Subscript Exit
indicator to]
"Q" register
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—

Is operand in

of dummy instruction

"1
N NO

Set condition indi-
cator to 108 in op. in "v

lcode to indicate

Is subscript symbol
"v" of dummy in- NO
struction = partial result

—— ? counter? (i,e,, subscript
L type 75-=~-= or T6--~-type in "A" register?) b
operand YES
Advance Advance
P Increment (I)

(6)—

Set condition indi-
cator 4 in op. code
to indicate T7-~--
type operand

rc

Advance
C... by one

Is subscript symbol in
"v" of dummy instruction =
partial result counter?

(i.e. subscript in "A"™"

NO Advance N
Increment (I)

register?)
YES
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Advance op. code of

condition indicator by
» one to indicate sub-
script in "A" register

To Conn, (185)

Enter partial result
in "A" list Increment (1)
to one

Set

To Conn.

(196)

Current partial re-
sult to Operand List
and Expanded List

Condition indicator

to op. code of partial
result word in
Expanded List

Is operator

negative power?

}o

Advance
NRP by one

point one 1n constant

<(CW) store floating
pool

Callword of constant
"u" of partial re-

to 'u
sult word in Expanded
List

Is operand symbol in

of dummy instruction =

partial result counter?

operand in "Q" register?)

u

(i.e.

NO
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(?

Set op. code of condi-
tion indicator to zero
to indicate non-sub-
scripted operand not
in "Q" register

To Conn., (192)

Check for 61----type Advance
operand in "u" Nyp by

Set op. code of condi-
tion indicator- to one
to indicate non-sub-
scripted operand in
"Q" register

To Conn, (182)

Increment (I)

Enter partial re-
sult in "Q" list

)

Advance
N by

Increment (I)

Set op. code of condi-
tion indicator to zero
to indicate non-sub-
scripted operand not
in "Q" register,

Is non—subscriptéa\\\

operand in "u" of dummy\ YES

instruction 61-~--type

i

NO

by

Advance op. code of
condition indicator

61----type operand

Advance

33g to indicate

by two

N
rp




¢sal

s operator
power 1/2 ?
(i.e. 16000?)

s operator

ower =1/2?

ie.

16100?)

ondition
indicator = 4
in op. code

Advance Cypt
by one

Advance Crct———>(:::>
by one

C

Advance ( :
rpt by two
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(::}——+> divide™ instruction to
temporary 5.

Equation Redundancy Check (Floating Point Divide and Subtract Operators)

Dummy "floating point

0,

To Conn, (141)

NO

Operand symbol in

/ Check variables and
set switch

\__

N\

"n__1n

v

of dummy instruction =
partial result counter?
(i.e., operand in "

Q"

register?)

To Conn., (167)

Is there a Set

subscript word?

of dummy instruction
w— @

switeh Check for redundancy

To Conn. (170)
/Check for redundancy
V;—a<:of dummy instruction

AV

Operand symbol in "v"

of dummy instruction =
partial result counter? (i.e.
operand in "Q" register?)

Advance
Nrp by
Increment (I)

YES

ves—(14)



2[4}

to temporary 5

Dummy "floating point
subtract” instruction

To Conn. (141)

Check variables and

set switch H

y

No ([ Is there a
subscript
word?

To Conn, (170)

YES

Check for redundanc
of dummy instruction

Set switch

O @)

To Conn., (167)

(?;i’zgéfch -——H‘I’

YES

Operand symbol in "v"
of dummy instruction =

partial result counter? NO @
(i.e., operand in "Q" regis-

ter?) 4///

Check for redundancy
of dummy instruction

Operand symbol in
of dummy instruction =

"

\'

Advance Nr

partial result counter? NO by p @
. . 11T\l
(i.e., operand in "(Q Tncrement (I) s.

register?)

Set op. code of condition

indi t to indicate
__|indicator to 4 to indic _%<E59

operand for "v" in "Q"

register

YES

Advance op. code of condition

by one

Advance Nrp

indicator to 1l6g to indicate
————4{::>——-> non-subscripted operands
"n_n

with operand for "v" in

"Q" register.




ceel

To Conn, (141)
Sort variables and

‘ Dummy "floating plus" Dummy "floating multi-
(::}+——a instruction to temporary-——%{::> (::}——+> ply" instruction to —e(::) set switch (:)

3 temporary 3

Is there
a subscript
word?

Dummy instruction
—> with operands to
temporary S

To Conn, (167)
Check for redun-

dancy of dummy in- @

artial result counter

—

u" of subcript word?

"n_ 1"

(i.e.subscript for "u

Partial result coun-

ter = "v" of subscript \ no

word? (i.e. subscript for

struction in "A" register?) Myt oin "A" register?)
]
YES YES
@ (79 Advance Nrp

by Increment
(1)

Set op. code of condi~

tion indicator to zero
to indicate neither sub-

script in "A" register

.‘ Set switch
@- ©—->@

To Conn, (185)

. Set op. code of condi- Enter partial
Set switch tion indicator to two result in "A" List @
<:>-+>(:) to indicate subscript
for "v" in "A" register

(saojexady uotr3edTTdTITN) PUe UOT1ITIPPY 3uTod Burieory) 3oey)y Louepunpey uorienby
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Set op. code of condi-
| tion indicator to one
to indicate subscript
for "u" in "A" register

T

TO Conn, (188)

Advance (D) to next
address in Dummy
List

X

To Conn.y (177)
Sort fixed point

operands

To Conn (175)

To Conn,

(185)

Enter partial re-

sult in "A" List

Check for redundancy
@ of dummy instruction

Equation Redundancy Check (Fixed Point Addition

To Conn. (170)

Advance N

y
Increment (I)

and Multiplication Operators

To Conn,. (186)

Dummy List

Dummy "Fixed Point
| plus" instruction
with operands to

Search Expanded
List for redun-
dancy

Redundant partial
result to Operand List
& Red. partial Re-
sult List

b

Operand in "u" of
dummy instruction =
partial result counter?

(i.e. "u"™ operand

in "A" register?)

‘ﬂh;Es

No

B

from Expanded
List (set D = y)

Delete Dummy List

Advance

‘ Nrp by 2

®

Yes /1S Dummy "Fixed point
@ plus” instruction identi-
f cal to previous entry in
Expanded List?

To Conn, (198A)
Partial result to Ex-
panded List and Operand List
Condition indicator to
Expanded List.

Set increment
' (I) to zero




JASTAL

, Advance
.‘ N by one

r'p

To Conn, (188)

‘ Advance (D) to next
‘ address in Dummy List

Dummy "fixed point

, multiply" instruction
.‘ ’|lwith operands to

Dummy List

To Conn. (199)
Partial result to

'A" list, Expanded Lis
and Operand List.

: (I) to zero
Condition indicator

Set increment <1>

to Expanded List

To Conn, (177)

> a< Sort fixed point > ;‘
operands @

To Conn. (186)

Search Expanded
List for redundancy

Is dummy "fixed point
multiply" instruction
identical to previous
entry in Expanded List?

To Conn. (175)

Redundant partial
esult to Operand List

List

Delete Dummy List from
Expanded List.
(set D = 7)

Was partial re-  \
sult already in redun-\ YES

& Red., Partial Result dant Partial Result

List?
NO

To Conn, {(184)
Advance N by 1

if partlal result \\
in "A" List
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Operand in "u" of
dummy instruction =

(i,e."u" operand in

"A" register)
S

@9

To Conn. (199)

Partial result to
'A" list, Expanded
List, and Operand List.
Condition indicator
to Expanded List.

partial result counter? |

To Conn,

(198A)

Partial result to
Expanded List and
Operand List.
tion indicator to
Expanded List

Condi-

Advance N
rp

by one

.Advance Nr

by one

Set Incre-
ment (I) to
one
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Equation Redundancy Check (Fixed Point Subtraction and Division Operators)

‘ To Conn, (188)

To Conn,

(179)

Advance (D) to next Decrease address in
@ address in Dummy List Operand List (B) by
one

Get operand
for "v" from

Operand List

To Conn. (179)

Dummy "Fixed point
minus" instruction
with operands to

To Conn, (186)

\ Decrease address in Get opﬁrand
\ Operand List (B) by [for "u" from
‘ one Operand List

Dummy List.

'Search Expanded List
for redundancy

"Dummy "Fixed point
minus” instruction identi-
cal to previous entry in
Expanded List?

tial
” "

u

Operand in "u" of
dummy instruction = par-

Advance

result counter? (i.e.
operand in "A"

register?)

Nrp by 2

YES

=9

YES

84A

Operand in "v" of dummy
instruction = partial re-
sult counter? (i,e., "v"

operand in "A" register?)

YES
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To Conn, (198A)

Partial result value
to Expanded List and Set
Operand List., Condition Tncrement (I) ___;<:::)
indicator to Expanded

. z
List to zero

x4

To Conn., (199A)

Set op. code of condi- Partial result value

tion indicator to 2 to to "A" 1ist, Expanded Set

indicate operand for List and Operand List. Condi- Increment (I)———4<:::>
"v'" in "A" register. tion indicator to Expanded to zero

7

List,

To Conn. (188) To Conn. (179)
Advance (D) to next Decrease address in Get operand for
@ address in Dummy List Operand List (B) by "v" from Operand
one List
%
To Conn, (179) Dummy "Fixed point
- divide" instruction
| Decrease address in Get operand for with operands to
i "u" f Operand pe >
Operand List (B8) by u” irom Uper Dummy List
one List y

To Conn, (186)

Search Expanded List
for redundancy

Dummy "Fixed point
divide" instruction
identical to previous
entry in Expanded List?

by

| YES e




19¢I

(i,e, "u"

Operand in "u" of
dummy instruction = par-

tial result counter?
_operand in
"A" register?)

Advance
Nrp by 2

YES

Advance
N, byl

rp

(199

Partial result
alue to "A" list,
Expanded List and
Operand List. Condition
indicator to Expanded
List

To Conn.

To Conn. (198A)

Partial result value to\
Expanded List and Operand
List. Condition indicator
to Expanded List

@é_

Set
 Increment (I)

to zero
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Equation Redundancy Check (Floating Point Unary Minus and Absolute Value Operators

Dummy "Floating point

unary minus in-
struction to tem- ‘ @
porary 5.

Dummy "Floating point
absolute value" in-
struction to temporary 5

To Conn, (141A)

Check variables an
set switch

M

s there a
subscript?

Yes

—(®



€9¢1

Subscript to "v"

To Conn. (186)

of dummy instruc- Search Expanded List
@ tion for redundancy

Is subscript symbol = par-

NO { tial result counter? (i,e.,
subscript in "A" register?)

Set condition indicator

to zero to indicate
subscript not in "A"
register

YES

Set condition indi-

cator to one to indicate
subscript in "A"
register

To Conn., (185)

Is dummy instruc-
tion identical to pre- NO

vious entry in Expanded

List?

YES

Dummy instruc-
tion to Expanded
List

Advance Nrp by
increment (I) ' @

_,<

Enter partial re-
sult in "A" List

)

<+——<\

To Conn.] (188)
/ Advance (D) to next;>

address in Dummy List




voct

To Conn, (175)

Redundant partial
result to Operand Lis
and Redundant Partial

Result List

Is operand in "u"
of floating point sub-
tract instruction

77--- type?

Yes

(o5

Was redundant partial N -
result already in Re- 0 Is redundant partiall ypg
dundant Partial Result result in "Q" List?

List?

YES NO

Is instruction
following redundant par-

YES{ tial result in Expanded
List a floating point

subtract with redundant
partial result in"v"?

Delete redundant par-
tial result from "Q"
List

No

Is operand in "u"
NQ [ of floating point sub-
tract instruction 75--
or T6--- type?

Reduce R
Nyp by one| '

Yes

Reduce condition indicator for

floating point subtract instrucH
tion by four to indicate operand

for "v" not in "Q" register.




g9ct

To Conn. (186)

s dummy instruction

with operand identical) No_/Advance (D) to next Dummy instruction | Advance
to previous entry in address in Dummy List to Expanded List Nrp Dy one

Expanded List?
YES

Set op. code of condi-
tion indicator to 128
to indicate operand
non-subscripted

Operand in "u" of
dummy instruction =

partial result counter?
(i,e.,~ operand in

"Q" register?)
0

To Conn, (192)
Check for 61---- type
Advance Nrp by —)<)j)erand in nun w
increment (I)

Advance op. code of To Conn. (182)

condition indicator to Enter partial re-
[15g to indicate operand sult in "Q" List
for "u" in "Q" register

?

?
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To Conn,

(200)

Set switch Set increment (I)
®_>® to zero

Equation Redundancy Check (Fixed Point Unary Minus and Absolute Value Operators)

Set . switch

W— @

Dummy "Fixed point

unary minus" instruc-
tion to temporary 5

Partial result to
Operand List & Ex-
anded List,

indicator to

Condition

Expanded List,

Dummy "Fixed point

absolute value" instruc-
@ tion to temporary 5.

Dummy instruction with

operand from Operand
List in "u" to Dummy

List

To Conn, (179)

To Conn. (186)

Search Expanded List
for redundancy

Is dummy instruction O | Advance
identical to previous N__ by one
entry in Expanded List? rp
YES
116

To Conn. (188)

Decrease address in Advance (D) to next
Operand List (B) by address in Dummy List
one .

Is operand in "u" of
dummy instruction = par
tial result counter?
(i.e., operand in "A"
register?)
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To Conn, (175)

- Redundant partial Was partial re-
Delete Dummy List result to Operand sult already in Re;;;j\ NO
from Expanded L R .
List (set D =) ist and Redundant dant Partial Result
Partial Result List List?
YES

Is redundant par-

NO tial result in "A"
list?

Is redundant par—“\
tial result = current
partial result value?

YES VYES
Advance Set
increment (I)
Nrp by one to minus one
Equation Redundancy Check (Storage Operator)
: Dummy 'STORE" To Conn, (179) i Operand from Ts operand in N
instruction to Decrease address in Operand List to "u" of dummy No
‘  temporary 5. Operand List (8) by "u" of dummy "\ instruction sub-
one instruction, scripted?
YES
120)
Next operand from To. Conn. (179)
/

Operand List to Decrease address in
@ "v" of dummy ‘ Operand List (B8) by

instruction one
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Is operand in "v
of ‘dummy instruction
77--—- type?

YES

Is operand in "v"
NO { of dummy instruction

Operand in "u" of

tial result counter?
"u" operand in "?"
register?

dummy instruction = par-

T6--- type?
YES
To Conn, (191)

(i.e.,

YES

To Conn. (188)

Check for 61---- op. code of subscript
type operand in "u" word in temporary 6.
or 'v"

Set condition indicator
NO | to 12g to indicate both

operands non-subscripted

Advance \
Nrp by 2

Condition indicator to

Dummy "STORE"™ instruc-

tion with operands to
Expanded List

To Conn, (188)

Advance to next
address in Expanded
List

Subscript word with

List

Enter partial re-
sult in "Q" List

Advance (D) to next condition indicator from
addresz in Expanded | temporary 6 to Expanded To Conn. (182)
ist ‘II i

To Conn. (185)
Enter partial
result in "A"
List

To., Conn. (194)

Check for 61---
type operand in
Ilv"

Advance condition by .3
in op. code to indicate

operand for "u" in "Q"
or "A" register
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Equation Redundancy Check (Storage Operator)

To Conn, (179)

Decrease address in
Operand List (8) by ‘
one

Subscript for "v" oper-
and from Operand List to
"w__1n

v" of subscript word
in temporary 6,

Is operand for "u"
= partial result counter?\N
(i.e.,"u" operand in

"Q" register?)

YES

To Conn, (192)

Set condition indicator
to llg in op. code to
indicate "u" operand
non-subscripted and

n__mn

v" operand 76 ----
type.

Is subscript for "v"
YES/ operand = partial re-
sult counter?
subscript in "A"

(i.e.,

Register?)

No

Check for 61---type
operand in "u"

Advance
NRP by 4.
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To Conn (192)

Q'u"

operand in

Check for 61--- ty

To CONN. (179)

Advance condition indi-
cator by 2 in op. code
to indicate subscript

pe for operand in "A" E
register r

To Conn. (185)

nter partial
esult in "A" List

Set conditio
to 5 in op.

e

Decrease address i
perand List (B) by
one

e

Subscript for indicate "u"
operand from Operand non-subscripted and
List to "v" of subscript "v" operand

word in temporary 6

Advance
NRP by 4

NO

@ Advance
. Nrp by 3

n indicator
code to
operand

77-~-- type

" 1

Is subscript for "v
operand = partial result
counter? (i.e., - sub-

script in "A" register?

YES

Advance count

of relative

constants (Cgc)
by one
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To Conn. (179) Subscript for "u" operand To Conn, (179)

Decrease address in from Operand List to "u" Decrease.address in\\
Operand List (8) by of subscript word in Operand List (8) by // >
one one

temporary 0.

Is operand in "v" Operand for "v" from
YES of dummy instruction Operand List to "v" of
77--- type? | dummy instruction in
temporary 5.

Set condition indicator
Is operand in "v" Is operand in "u" to zero in op. code

of dummy instruction NO_{ of dummy instruction NO to indicate "v" operand
76--- type? 77--- type? non-subscripted and
"u" operand 75--- or

YES 76--- type.
@ ( Advance ,
131)E Npp by 5
Advance condition indi- To Conn. (185)

cator by.ong in op. Enter partial re-
- code to indicate sub- sult in "A" List
script for "u" operand

is in "A" register




clLet

Set condition indicator
to two in op. code to

Advance count
] of relative

Advance

indicate "v" operand

non-subscripted and "u"

operand 77--- type.

To Conn, (179)

0

i

Decrease address in

perand List (g) by
one

"n_n

Is operand in "u
of dummy instruction
77--- type?

YES

operand from Operand
List to "v" of subscript

Npp by 2 constants (CRg)

by one

Subscript for "v"

word in temporary 6

Set condition indicator

To Conn, (194)

Check for 61--- type
operand in "v"

1t

result counter?

subscript in "A"
register?)

Is subscript for

u" operand = partial

(i.e.,

NO

to 22g in op. code to
NO indicgte "u" operand Advance
75--- or T6--- type Ngp by 7
and "v" operand T6---
type




€Lct

Set condition indicator

to 30g in op. code to
indicate "u" operand
"n__ "

T7-—- tyge and "v
operand 76--- type

Advance

Advance count of

relative constants

(Cy¢) by one

S subscript for "v"
operand = partial resultyes @
counter? (i.e.-subscript A

n "A" Register?
NO

120

To Conn, (179)
Decrease address in
operand list (3) by

Set condition indicator
to 178 in op. code to

"

result counter?
subscript in AT
register?)

Is subscript for
u" operand = partial
(i.e.,

NO

Set condition indicator
1s d in "u" to ?58 in op. code to
of duggiriﬁstructgon NO .| indicate "u" operand
TTmm type? 75—~~~ or T76-~- type and
1 "v" operand 77--- type
YES

)

Advancé

Nrp by 6

: indicate "u" operand
77-—- type and "v"

operand 77--- type,

Advance

Nrp by 5

Advance count of

| @ relative constants_
(Crc) by one
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e

Equation Redundancy Check (Subroutine to Check Variables)

To Conn, (179)

Decrease address in
Operand List (B8) by
one

b

"v" operand from
" __1mn

Operand List to "v
of temporary 1,

YES / "v" operand
subscripted?

To. Conn, (179)

Decrease address in
Operand List (B) by
one

To Conn., (179)

Decrease address in
Operand List (B) by
one

5

f
"ot

Subscript for "v
operand from Operand
List to "v" of
temporary 6

"o

YES u’ operand
@ subscripted?

Zero to "Q" re
NO | to indicate no
script word in

temporary 6

gister

sub-

"u" operand from

operand List to "u

”"n_w

of temporary 5.
[

To Conn, | (179)

Decrease address
in Operand List (8
by one’

)

Subscript for "u"

| operand from Operand
List to "u" of
temporary 6

Set switch (H)=@3

to indicate "u" operand @
subscripted and "v"

operand non-subscripted

L1 ] )

of temporary 5.

To Conn,.|(179)

Decrease address in
Operand List (B)
by one

NO

Set switch ®—> @
to indicate "u" operand
non-subscripted and "v"

operand subscripted

u" operand from "u" operand YES
Operand List to "u" subscripted?



glel

To Conn., (179)

Decrease address
in Operand List (B)
by one

Negative number to
"Q" register to
indicate "subscript
word" in temporary 6,

y
".on

Subscript for "u
operand from Operand
List to "u" of
temporary 6,

to indicate both
and "v" operands
subscripted

Set switch ®-—> @

non

u

144)

(VS) Subroutine To Sort Operands for Floating Point
Addition or Multiplication

To Conn, (179)
Decrease address

in Operand List (B3)
by one

"v¢" operand from
temporary 1 to "v" of

temporary 3,

Dummy instruction with

_| operands from temporary

5 to "A" register

First operand from
Operand List to "v"

"A" register

Second operand from
Operand List to "v" of

ymbol for first
operand > symbol f
second operand?

of "Q" register

To Conn.T(l79)

Is first oper-
and subscripted? by one

Decrease address
in Operand List. (3)

YES

YES
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To Conn,

(179)

T

"o

First operand to "u
and second operand to
"v" of temporary 5.

Decrease address

Is second oper=\ yo in Operand List (B)
‘ and subscripted? by

one

Subscript for
operand from Oper-

"

"n

and List to "v
of temporary 6.

"

NO

©

Set switch (H)—> @2

to indicate "u" operand
non-subscripted and "v"
operand subscripted

@

”"n_n

Second operand to "u
and first operand to
"v" of temporary 5.

Zero to "Q" register

[to indicate "no sub-
script word" in tem-

__,@

b &

To Conn., (179)

Decrease address
in Operand List (g)
by one

(179)

Decrease address
in Operand List (B)
by one

To Conn,

porary 6

Subscript for first

operand from Operand
| List to "v" of tem-

porary 6,

i

First operand to “u
and second operand to
"v" of temporary 5.

E

Second operand from
Operand List to "v" of
"A" register

Symbol for first
operand > symbol for
second operand?

Decrease address
in Operand List (B)
by one

(%3

To Conn, (179)

@(_

Subscript for
operand from "v n of

11 "

" ”n

temporary 6 to "u
temporary 6.

of




LLet

Subscript for "v"
operand from
Operand List to

"v" of temporary 6,

Set switch @ — @

to indicate both "u"
and "v" operands
subscripted

®

wor

Second operand to "u
land first operand to
"v" of temporary 5.

To Conn, (179)
Decrease address
in Operand List (B)
by ane

NO

A

156

YES

Is second oper-
and subscripted?

"

Subscript for
and from Operand List
to "u" of temporary 6.

u" oper-

to indicate both
and "v" operands
subscripted

Set switch (:)-e> (:D

"o
u

Negative number to

"Q" register to indi-
cate subscript word in
temporary 6.
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(
To Conn. (179)

Decrease address
in Operand List (8)
by one

Second operand from
Operand List to "Q"
register

First operand from
Operand List to "A"
register

To Conn,| (179)
Decrease address
in Operand List (B)

by one

Symbol for second
operand > symbol for
first operand?

YES

"_"

First operand to "u

and second operand

tO ﬂvll Of “An
register

0S) Subroutine to Sort Operands for Fixed Point Addition and Multiplication

"""

Second operand to "u
and first operand to
"v" of "A" register

NO

Exit

(PN) Set Condition Indicator for Floating Point Operations

Switch/,;‘::)

of dummy instruction
(:;?E'_ in temporary 5
~ 77--- type®?

Is operand in "u

" n

Is operand in "v

of dummy instruction
in temporary 5

77--- type?

" "

e&) YES

Set condition indicator
to 25g in op. code to

(:EF—4> indicate "u" operand

Set condition indicator
to 228
indicate "u
operands 75---~ or
T76-~- type

in op., code to
" " al’ld "v"

YES

one

Advance count of rela-
—>| tive constants (Crc¢) by

75-—— or T6-—-- type
and "v" operand T7---
type

Advance

@_’ N, by five _—’@

Advance

Nrp by six

Advance
@ —i@ iNrpbysix




6,21

Is operand in "v"

Set condition indicator
to 30g in op. code to

Advance count of rela-

; : Advance
of dummy instruction NO, indicate "u" operand tive constants (C..) .
in temporary 5 77—~ type and "v" by one re Nep by five
77— type? operand 75--- or
T6--- type.
. ] (169
Set condition indicator
?O }78 in op. goﬂe Lo Advance count of rela- Advance
indicate both “u” and tive constants (Cy¢) _'9
"y" operands T7~--- type by one re Nrp by four
Advance
Nrp by 3
Ts operand in "v" Set condition indicator
of dummy instruction \YES to 5 in og."code to Advance count of rela-

in temporary 5
T7--- type?

- NO

Set condition indicator
to 11g in op. code to
indicate "u" operand
non-subscripted and "v"
operand 79--- or

T6-——_ type

indicate "u" operand
non-subscripted and
"v" operand 77--- type

tive constants (Crc)
by one '

RO%

~

Advance

Nrp by 3.

Advance
N. by 2|
rp
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Set condition indicator
Is operand in "u" to zero in op. code to
of dummy instruction NO_|indicate "u" operand Advance
in temporary 5 75--- or T6--- type and ‘ Nrp by 4
77--- type? "v'" operand non-sub-
scripted
YES
Advance
Set condition indicator N by 3

: rp
to 2 in op. code to Advance count of rela- -
indicate "u” operand L5 yiye constants (Cpe) |
77--- type and "v . by one -
operand non-subscripted Y:::>L__,‘Advance
VNrp by 3

Cle

To Conn, (194)

Check for 6l-— 1t Advance indicator fol-
Advance ec p or bl---1ype J lowing dummy instruction
Nrp by 4 operand in v in Expanded List by

condition indicator

To Conn., (192)

Check for 61--- type
@ operand in "u" @




(RR) Subroutine To Check for Redundant Floating Point Binary Operation

77\
167

To Conn.{ (186)

Search Expanded List
for redundancy
\ /

Is dummy instructio
identical to previous | NQ
entry in Expanded

List?
YES

s subscript word
also identical to corre -}
sponding subscript word
in Expanded List?

NO
To Conn, y(188)

Advance to next
address in Expanded
List

Dummy instruction from
temporary 5 to
| Expanded List.

1281

169

To Conn, $188)

Advance to next
address in Expanded
/

\ List

Subscript word from
temporary 6 to
Expanded List

Set switch

©—@

Set switch

Q—@

”_ 1t

Is operand in "u
of dummy instruction =
partial result counter?

" 1

(i.e., "u" operand
in "Q" register?)

/yes

Set condition indicator
to 3 in op. code to
indicate operand for "u"
in "Q" register




@

To Conn.y (186)

Search Expanded
List for redundancy

Is dummy instruction
identical to previous
entry in Expanded List?

NO
To Conn,|,(188)

Advance to next
address in Expanded
List

Dummy instruction from
temporary 5 to
Expanded List

Advance
N__ by one
rp

Set condition indicator
to 12g in op. code to
indicate both "u" and

n__ s

v" operands non-subscripted

W

1282

Set switch

®— O

Is operand in "u" of
dummy instruction =
partial result counter?

(i.e. "u" operand
in "Q" register?)

| YES

Advance condition indi-
cator by 3 in op. code

to 15; indicate operand
for "u" in "Q" register

To Conn.)l (194)
Check for 61--- type

"n__1mn

operand in "v

To Conn.{ (191)
Check for 61--- type

" " "..”n

operand in "u" or”v

no
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To Conn. (182)
Enter partial result
in "Q" List

To Conn., (175)
Redundant partial

/result to Operand List
and Redundant Partial

Result List

Set

Increment (I)
to one

Was redundant partial
result already in
Redundant Partial Re-

sult List?

YES

To Conn. (200)

Partial result to
Operand List and Ex-
panded List, Condition

indicator to Expand-

ed List

To Conn, (181)

Check for redundant
—>{ partial result in "Q" ———><:::>
© List

(RS) Subroutine to Store Redundant Partial Result in Operand List and Redundant Partial Result List.

y

Get address of redun-
<:::>___, dant partial result in
Expanded List from

"A" register

Get next available ad-
dress in Operand List
from first word in Run-
ning Address List

Store redundant
partial result in
Operand List.

@

Is redundant partial
result in Redundant
Partial Result List?

NO

To Conn, | (180)

Advance address in
Operand List (B8)
by one




pect

Get next available ad-
dress in Redundant
Partial Result List from
ninth word in Running

Store redundant partial
result in Redundant

Address List

Set "A" register posi-
 tive to indicate redun-
dant partial result was

in list.

Partial Result List

Set "A" register neg-
| ative to indicate re-
dundant partial result

was not in list.

VARG

NO

Advance available ad-
dress in Redundant
partial Result List
by one

\

Is Redundant Partial
Result List too long?

YES
ALARM: SENTENCE
TOO LONG. Typed out.

(BQ) Rewind tapes
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EXIT/NO

(FS) Subroutine To Store Callword in Op. File 1 Item
Input-Callword in " " of "A" Register

YES

"A" register in OP,

File I?

Is 77-—— calmomD_l\iO_1

Get available address

in Op, File I from second

word of Running Address
List

Store 77--- callword

in OP, File I.

Is Op. File I
too long?

}.

Advance available

Advance number of lines

address in Op. File I
by one

in Op. File I item
by one

YES

ALARM:
LONG.

SENTENCE TOO
Typed out

#_—a<E%Q) Rewind tapes
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(BR) Subroutine to Advance or Decrease Available Address in Operand List ( Beta Routine)

_

Decrease current ad-
dress in Operand List|{ (179
(3) by one. A

Advance current ad-
dress in Operand List
(B) by one

Is initial address
in Operand List>
Current address?

NO

A
EXIT

Is maximum address
in Operand List >
current running
address?

YES

EXIT

YES
—

NO

ALARM #4:
COMPILATION
INCONSISTENCY

N

(BQ) Rewind tapes

ALARM: SENTENCE TOO
LONG Typed out.

(BQ) rewind tapes
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(LQ) Subroutine To Search for or Store Partial Result Symbol in "Q" List
Input—Redundant Partial Result in "A" Register for Search

Search entrance if
floating point plus,

minus multiply or divide

Is redundant partia
result in "A" register
in "Q" List?

yes

Advance N__ by one
rp

Is redundant partial

N0 [result = current partial

result (partial result
counter)?

NO

YES

Advance N__ by one
rp

Set Increment (I)

to zero
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Store entrance

182

@ (BQ) rewind tapes >.__

Obtain available ad-
dress in "Q" List from

Enter partial result
value from partial re-

third word in Running

Address List

sult counter into "Q"
List

Advance available ad-
dress in "Q" List by
one.

Search entrance if
floating point unary
minus or absolute value

ALARM: SENTENCE TOO
LONG Typed out

Is redundant partial
result in "A" register
in "Q" LlSt?

s "Q" List too
long?

NO

EXIT
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(LA) Subroutine To Search for or Store Partial Result Symbol in "A" List
Input—Redundant Partial Result in "A" Register for Search

Entrance to Search

Is redundant partial Is redundant partial
result in "A" register result = current partial)YES
in "A" List? result(partial result

Advance Nrp

by one
counter)? Y
YES NO
/
ADVANCE Nrp by one EXIT Set Increment (I)
to zero B

Enirance to

store
Obtain available ad- Enter partial result Advance available

@E%D dress in "A" List from value from partial address in "A" List

fourth word in Running result counter into "A" by one
Address List List

ALARM: SENTENCE TOO Is "A"™ List too
| . : YES ” NO\ EXIT
(BQ) rewind tapes LONG Typed out long?
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(ES) Subroutine To Search for Dummy Instruction or Advance Dummy Tally in Expanded List

Input=Dummy Instruction in "A"™ Register

Entrance to

search

Is dummy instruction

@ in "A" register identi-
cal to previous entry in

Expanded List?

NO
Set "A" register negative

. to indicate dummy instruc-
tion not identical to

previous entry in Ex-
panded List,

YES

Entrance to advance \\\
tally (D)

Advance Expanded List
188 dummy tally (D) in
sixth word of Running
Address List by one

ing identical entry in
Expanded List to "u"

of "A" register

Address of word follow-

NO

Is Expanded List
too long?

YES

(BQ) rewind tapes

ALARM: SENTENCE TOO
| LONG Typed out
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189

(DS) Subroutine to Search Dimension List
(Input-Callword in "A" Register)

Is 77--- callword Address in Dimension
in "A" register in List of word following
Dimension List? callword to "u" of

ALARM #1:
COMPILATION INCON-
SISTENCY

(BQ)
Rewind tapes

——— — — r———— om——— v— ——— — —— —— —— — ot—— —— ov————— —— —— —

"A" register

Emm7

(PR) Subroutine to Decrease and Check Partial Result Counter

Decrease partial result
counter in seventh word
of Running Address List
by one to get new partial
result symbol

SENTENCE

Has partial result ALARM:
counter decreased below | TOO LONG typed out
minimum value?
Exit (BQ)
Rewind tapes
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(EK) Subroutine to Check for 61--- Type Operands in Dummy Instruction

n.n e

u' and "v

Entrance to check \\]

Are operands in

"u" Is operand in "v"
and "v" of dummy 1nstruc— of dummy instruction YES
tion 1n temporary five 61--- type?
61-—— type?

Entrance to
—4 check only

" ”n

”"

in temporary five
61--- type?

s operand in "u

of dummy instruction YES

(105 )

Advance condition indi-
cator by 35g in op.
”"__1n

code to indicate '"v
operand 61--- type.

Advance Npp by 1

A%

‘NO
Exit

Advance condition
indicator by 33g in
op. code to indicate
operand 61--- type

Advance N__ by 1
rp
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Entrance to check

only "yt

Is operand in "v" of
dummy instruction in
temporary five
61--- type?

YES

Advance N__ by 2
rp

Advance condition indi-
cator by 31, in op.
code to indicate both

"u" and "v" operands

61--- type

Exit

(PP) . Subroutine to enter Current Partial Result Symbol in Expanded List and Operand List

To Conn, (188)

//Advance dummy tally
(D) to next address to
\\?ount partial result

symbol

—_—

Set address of last
entry in Expanded List
() = dunmy tally (D)
to add Dummy List and

new partial result symbol

to Expanded List

To Conn (190)

Obtain new partial
result symbol

Obtain address in Ex-
panded List (¥) for new
partial result from
fifth word in Running
Address List

Enter new partial
result symbol in
Operand List

Obtain available ad-
dress in Operand List
from first word in

Running Address List

Enter partial result
symbol in Expanded
List

To Conn. (180)

Advance address in
Operand List (B by
one

Exit
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Is last subscript for
dummy "sub" instruction

Subroutine to Store Partial Result Symbol for "Sub" Operation in Expanded List and Operand List
= partial result counter?
(i.e. subscript in "A"?

Adva N
vance rp Advance Nrp by
by one 198A
Increment (I)
YES

Set condition indicator To Conn, (185)
to one in op. code to ///“\\ Enter partial
. | indicate subscript in >{ 199A >{ result in "A" List

"A" register ,\\\f// \\

Set address of last entry To Conn. (188)

in Expanded List (¥) = Advance dummy tally

dummy tally (D) to add (D) to next address to 200

Dummy List and new par- count partial resﬁi7/<ﬁ

tial result symbol to symbol

Expanded List.

To. Conn.y (190)

Obtain new partial
result symbol ,
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Obtain available ad-
dress in Operand List
from first word in
Running Address List

Enter new partial re-
sult symbol in >
Operand List

Condition indicator to
op. code of word
following last dummy
instruction entered

in Expanded List

Obtain address in Ex~
panded List (y) for

new partial result from
fifth word in Running
Address List

Enter new partial
result symbol in
Expanded List

To Conn. (180)

Advance address in
Operand List (8) by

one i




(LS) Subroutine to Store in List 1, Callword of Library
Routine and, if Fixed Library Routine, Callwords

@ of its Cross-References

Preset address in box-3
to initial address in
list of fixed library
callwords (see below)

¥
Set index
03 to zero

y

"n__1n

Is callword in "u
of A" = 50012°?

B
g

{NO

Is callword in "u"
of "A" = 50022°?

720
&

lNO

Is callword in "u
of "A" equal to 50031,
50041, or 500517

b8

y YES

(LR) callword
from "A" to list 1

List of Fixed Library Callwords
(Only those pertinent to this phase)

00 | 50002 | 00000
00 1 50022 | 00000
00 | 50031 1 00000
00 |, 50041 , 00000
00 | 50051 | 00000
00 | 50012 | 00000

Vi

YES

-(®

Advance index 03

by two

aOm

Advance index C3

by three

>{ 206

NO

Is index C3

negative?

1296

Box-3

Callword from.address

————— ] in list of
fixed library callwords
tO l'A"

(LR) callword from
"A" to list 1

—(--

Advance address in

Box-3 by one

Decrease index C3

by one




Equation No. 2 (Redundancy Check) Coding

Regional Assignments for Equation Redundancy Check Phase

Region and

Address Name or Description
General Subroutines RE UP421 Uniprint Routine
(not part of this RE EP537 Alarm Routine
phase) RE BQ632 Rewind Tapes Routine
i RE WA6353 Type Alarm Heading
l RE CWi211 Constant Callword Routine
RE LR1465 Build List 1 Routine
Input from Transla- RE SL2242 Sorted List
tion
Program RE BB2512 Setup Redundancy Check Phase (Start)
RE SS2544 Check Symbol from Sorted List
RE ER2614 End Redundancy Check Phase
RE 02633 Subscript Operator (77-_.type callword)
RE SP2715 Subscript Operator (continued)
RE SQ2757 Subscript Operator (continued)
RE ST3010 Subscript Operator (76._.or 75__type call-
word)
RE LJ 3064 Library Operator
RE LK3111 Library Operator (continued)
RE LL3133 Library Operator (continued)
RE [M3161 Library Operator (continued)
RE LN3210 Library Operator (continued)
RE 1P3236 Power Operators (3),(-~3),(2),(-2), (%), €%)
RE 103300 Power Operators (-1),(4t063),(-4 to -63)
RE IR3335 Power Operators (continued)
RE 1S3375 Power Operators (continued)
RE FD3454 Floating Point Divide and Subtract Oper-
ators
RE FP3513 Floating Point Plus and Multiply Opera-
tors
RE P03544 Fixed Point Plus Operator
RE M03570 Fixed Point Multiply Operator
RE NO3617 Fixed Point Subtract Operator
RE D036351 Fixed Point Divide Operator
RE FN3700 Floating Point Unary Minus and Absolute
Value Operators
RE NF4014 Fixed Point Unary Minus and Absolute
Value Operators
RE NE4041 Fixed Point Unary Minus and Abs. Val.
. o (continued) e
RE EE4051 Storage Operator (space-period)

1297




RE EF4110 Storage Operator (continued)
RE EG4152 Storage Operator (continued)
RE EH4206 Storage Operator (continued)
Subroutines RE VC4246 Subroutine to Check Variables
RE VS4317 Subroutine to Sort Operands for Floating
Plus or Multiply
RE PN4404 Set Condition Indicator for Floating
Point Operations
RE RR4502 Subroutine to Check for Redundant Float-
ing Point Binary Operation
RE RS4562 Subroutine to Store Redundant Partial
Result Symbol in Operand List and Redun-
dant Partial Result List
RE 054610 Subroutine to Sort Operands for Fixed
Plus or Multiply
RE FS54624 Subroutine to Store Callword in Op. File
1
RE BR4642 Subroutine to Advance or Decrease Add-
ress B in Operand List (Beta Routine)
RE LQ4654 Subroutine to Search for or Store Partial
Result Symbol in "Q" List
RE LA4703 Subroutine to Search for or Store Partial
Result Symbol in "A" List
RE ES4726 Subroutine to Search for Dummy Instruct-
ion or Advance Dummy Tally in Expanded
List
RE DS4746 Subroutine to Search Dimension List
RE PR4755 Subroutine to Decrease and Check Partial
Result Counter
RE EK4764 Subroutine to Check for 61___Type Oper-
ands in Dummy Instruction
RE PP5012 Subroutine to Enter Current Partial Re-
sult Symbol in Expanded List and Operand
List
RE SR5023 Subroutine to Store Partial Result Sym-
bol for Subscript Operation in Expanded
List and Operand List
Constants RE FC5051 Fixed Constants
RE RC5174 Relative Constants
RE T05227 Alarm Text
RE IA5233 Initial Addresses of Lists
RE LV5245 Limiting Addresses for Lists etc.
Subroutine RE LS5257 Subroutine to Store in List 1, Callword

of Library Routine and If Fixed Library
Routine, Callwords of Cross-References

1298



Temporaries RE WI'3306 Working Temporaries
RE CT5315 Counters
Lists RE RA5550 Running (current) Addresses in Lists
RE | XQ5561 | "Q" List
RE XA5761 "A" List
RE RL6161 Redundant Partial Result List
RE EL6261 Expanded List
RE FL7161 Op. File 1 Item
RE BL7361 Operand List
Permanent List RE DL40102 | Dimension List
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Start

O~ WO

IA
MJ
TP
TP
TP
TP
TP
TP
TP
TP

TP

TP
Sp
TP
AT
TP

TP
TP
TP
TP
TP
TP
TP
TP
MJ
CA

Equation Redundancy Check Phase

BB
0
IA
1A1
IA2
IA3
IA4
IAZ
IAS
IA6

IAT
IAl0

SL1
SL3
A
FC23
FC

6

FC
FC
FC
FC
FC
FC
FC
FC
0
BB32

[30000]

RA

RA1l
RA2
RA3
RA4
RA5
RAG
RAT

RAIO
SS3

EL1
17
EL
FL
FL1
DS1

CT7
CT
CT1
CT2
WT
WT1
CT11
CT12
SS

Setup Redundancy Check Phase
Exit-Redundancy Phase
Preset Running Add. in Operand List
Preset Running Add. in Op. File 1 item
Preset Running Add. in "Q" List
Preset Running Add. in "A" List
Preset Running Add. in Expanded List
Preset Dummy Tally for Expanded List
Preset Partial Result counter
Preset Running Tally #lines in Running
prog. +1000
Preset Running Add. in Red. P.R. List
Preset Running Add. in Sorted List—
Initial Add.
Line Number to 2nd Word of Expanded List
Callword to "u" of A
Callword to "u" of lst word in Exp. List
Callword to lst line Op. File 1 item
Zeroize 2nd line Op, File 1 Item
jn from f¢ to "u" of RP to search Dim.
List
Preset increment (I) to Zero
Preset Crc to Zero
Preset Crpt to Zero
Preset Crct to Zero
Zeroize Temp O
Zeroize Temp 1
Zeroize index Counter (Cy)
Zeroize index Counter (Co)
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O & ©

N = O

U W

10

11
12

13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35

36
37
40
41
42
43
44
45
46
47

IA
TP
TP

QT
TP
TJ

mT
iv

TJ

MJ

Lo
QT

AT
RP
TJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ

MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
cA

SS
FC
FC32
SS3

[ 30000]
A
FC112

LrAQ
rvao

FCo1
0

A
FC114

FC113
30031
SS16
12

13
20

21

30

31

32

33
50
32
60

61

70

71
100
101

120

3077
3177
4000
4100
5000
5100
6000
6100
7100
5550

CT10

FC2

WT3
SS11

TT1T9
Lt O

SQ14

SO

FP2

LJ2

EE
1014
IQ16
IP
IP2
IP11
IP13
IP22
IP24
IQ

Check Symbol from Sorted List
Zeroize condition Indicator
Mask for "v" to "Q"
Adv. add. in Sorted List — Add. next sym-
bol
Symbol from Sorted List— "v" of "A"
Symbol — "v" of WT3
50000 > Symbol1? (Is this operation Symbol?)
61000> Symbo1? (Is this Library Symbol?)
75000 > Symbo1? (Is this Non-sub Var. or
Const. Sym?)
Subscripted Variable Symbol (77___,76___,
or 75...)
Symbol— "u" of Q
Mask rightmost 4 octal digits to "u" of

A

Form |MJ| OCsymboll | 00000 |
Search List for Operation Symbol
Jump according to symbol
Floating Point Absolute Value
Fixed Point Absolute Value
Floating Point Plus

Fixed Point Plus

Floating Point Subtract

Fixed Point Subtract

Floating Point Unary Minus
Fixed Point Unary Minus

By

Floating Point Multiply

Fixed Point Multiply

Floating Point Divide

Fixed Point Divide

General "POWER"

| POW| > 63 or | Non-integral POW|< 63
(superscript cases only)

Storage Operater (space-period)
Integral Power ( 4 to 63 )
Integral Power (-4 to -63)
Integral Power (3)

Integral Power (-3)

Integral Power (2)

Integral Power (-2)

Power (%)

Power (-%)

Integral Power (-1)
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[1-N [JV0 \) - O O~ N

— b
o o

IA
TP

TJ

RJ
TP
RJ
MJ
RS
AT

RS
AT

RS
AT

TP
TP

MJ
CA

ER
RAT

Lv7
WA
TO
Uup2

RA2
FC110

RA3
FC110

RA10
FC110

FC107

IAll

ER17

ER6
WAl
UP3
UP

BQ6
IA2

IA3
RAl

IA7
RA2

RA3
RA10

BB

End Redundancy Phase
Initial Relative constant Running Add-
ress to "A"
Number Lines in object program body <
1001g?
No; Type sentence Number
Codeword to Alarm Print
Alarm; SENTENCE.___TOO LONG.
Rewind Tapes and Stop
#Entries "Q" List to "u" and "v" of "A"
jn for "Q" List Search to Generation In-
put
#Entries "A" List to "u" and "v" of "A"
jn for "A" List Search to Generation In-
put
#Redundancy Temps to "u" and "v" of "A"
jn for Redundant Partial Result Search
to Gen., Inp.
Initial Relative Running Address to Gen,
Input
Initial Address in Expanded List +2 to
Generation Input
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WD

~ O =] WU

—

13
14
15

16
17

20
21
22
23
24

25
26
27
30

31
32
33
34
35
37
40
41

42
43

IA
TP
RJ

TV
TV
TP

TP
TJ

TP
RJ

sP

TV

TV
TP
EJ
TV

TV
SP
AT
RS
RJ
TV
RS
RJ

TP

SO
A
ES

A
A
RC1

WI3
FC53
FS
WT3
DS

A
£30000 ]
WT

CW

S04
A

S013
[ 30000 1
FC1
CT11
S04

CT11
CT11
CT11
RA

BR
A
RC31
S013
CT11
ES
A

(30000 ]
S040

CT11
0

WT1
ES12

WT4
S04

[30000 1]

A
ST
FS1
A
Ds1

S013
WT
71
CWl

S017
£30000]

S021
CTI1
A
SQ
S025

[300001]
17

Q

Q

BR2

S040
S042
S046
FC1

ES12
5040

£300001]
FC2

[30000]
SP

Subscript Operator (77-__ callword)
7..._symbel to "v" of working Temp #1
Advance "D" to available dummy inst.
address
Address of dummy inst. to "v" of Temp 4
Address for dummy inst, to "v" of NI
Dummy "sub" instruction to Dummy List
(D)

T.___type symbol to "A¥

Symbol 77___ ? (i.e. 77000> A)

Yes, store symbol in Op. File 1.
T7.._-type symbol to "A"

Search Dimension List for symbol (Add-
ress of next word in "u" of A)

Address of modulus to "u" of next inst.
Modulus to "u" of Temp O

Modulus to "v" of Ag

Store modulus in constant pool (callword
in "u" of A)

Address of Dummy inst. in Dummy List (D)
to "v" of NI

Callword of Modulus to "u" of Dummy in-
struction

Address of # S.S. to "u" of NI

# of subscripts to index counter

1 in "V" to "A"

# Subscripts = one?

Address of dummy instruction to "v" of
NI

# Subscripts to "v" of dummy instruction
#Subscripts to "u" of "A"

#Subscripts to "u" and "v" of (
Decrease add. in Operand List (8) by
#5.S. in "u" and "v"

Has B decreased beyond lower limit.
Address of first s.s. to "u" of TP
Preset switch for multiplier in "v"
Preset address of multiplier

Decrease index counter by 1 in "v"
Advance D to next address in Dummy List
Address for subscript in Dummy List to
"v" of NI

Subscript from Operand List to Dummy
List in "v"

Advance address to next s.s. in Operand
List

All subscripts transferred to Dummy List?
Yes
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44
45
46
47
50

51
32

53
94

55
56

60
61

TV

TV
TP

v

RC32
S046
[30000]
WT1

CW

S040
A

0
S046

[300001]
WT

0

RC31

0

5062

$042
FC2
WI'1
A
CW1

S052
[ 300001

S036
S055

WT
25

A
S042
S050

Preset switch for multiplier in "u"
Advance "u" of NI by one (Add. of Mult.)
Multiplier to "v" of working Temp.
Multiplier to "v" of A

Store multiplier in constant pool (call-
word in "u" of A)

Address of subscript in Dummy List to
"y" of NI

Multiplier to Dummy List with Corres.
Subscript

Address of Multiplier in Dim. List to
"u" of NI

Multiplier to "u" of Working Temp.
Multiplier to "v" of Al

Multiplier to "v" of Ar

Preset switch for multiplier in "v"
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—

12
13
14
15
16

17

20
21

22
23
24
25
26
27

30
31
32

33
34
35
36

37
40

IA
sP

TP
TV
TV
RJ

TP
SS

1J

MJ

QT
EJ

TP
EJ
EJ
MJ
TP
MJ
TP
MJ
TP
Sp

MJ
CA

SP
04

A
[30000 1]
A

A

ES

Sp22
FC35
FC2

A

Sp2
CT11
SP20
0
SP20

Sp21

[30000 ]
£30000 1

CT12
FC23
FC37
0
RA7
FC6

0
RAT
FC10

0
RA7
FC70

RAS
A

0
SP41

i

Sp2

CT11
CT12
ES1
SP7

SP20

Sp21
SP16
FC2
$Q20
FC2

FC2

SP13

SP26
SP31
SP34
FC24
CT10

SP36
FC25
CT10

SP36
FC26
CT10
17

SR
SQ12

Subscript Operator (continued)
Address of Dummy Inst. to "u" of A
Address of Dummy Inst. to "u" of NI
Dummy inst to A
#Subscripts to index counter C]
#Subscripts to index counter C2
Search Expanded List for Redundancy
Is dummy inst. redundant? yes to SP7
Mask for "u"™ and “v¥ to Q"

Add. of prev. entry in Exp. List to "u"
of A

Add. of prev. entry in Expanded List to
” ull 0 f QT

Add. of Dummy inst. to "u" of EJ

All subscripts compared for redundancy?
Yes

Adv., "u" of QT — Add. of next s.s. in
Exp. List

Adv. "u" of EJ — Add. of next s.s. in
Dummy List

Subscript from Expanded List— A

S.S. in Dummy List = S.S. in Expanded
List?

#Subscripts — A

#Subscripts = 2?

#Subscripts = 3?

Assume four subscripts

Adv. Nrp by 3

Set Cond. Ind.— 2(2 subs w/s.s. not in
A)

Adv. Nrp by 4
Set Cond. Ind.— 4(3subs. w/s.s. not in
A)

Adv. Nrp by 3

Set cond. Ind.— 6(4 subs. w/s.s. not in
A)

Add. of last entry in Exp. List— "u" of
A

Address of Last Subscript —~ "u"™ of TV
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ot

[
OO Ui N

11
12

13
14

15
16

17
20
21
22

23
24

25
26
27

30

IA

TV
TV
SP

TP
RJ

TP
TV

TP
RJ

MJ
TP

RJ

TP

MJ
TP

MJ
CA

SQ
BR

S04

£ 30000 ]
S04
(300001
ES

5Q26

SQ6
SR25

FC3

WT3
BR

RA4
RS
$Q23
WT1

RAT
FC

031

BR1
SQ3°
SQ3

[ 30000 1
17

SQ6

A

ES1
$Q20

SR
SR

CT7
SQ15

£30000 ]
BR4

SS
RAS
RS1

SQ24

LAl
SQ14
FC4
CT10

SQ11

Subscript Operator (continued)
Decrease address in Operand List (8) by 1
in "u" and "V"
Address of last operand in Oper. List—
"u" of TV
Address of Dummy instruction — "v" of NI
Subscript — "v" of dummy instruction
Address of Dummy inst.— "u" of A
Address of Dummy inst.—"u" of NI
Dummy instruction — A
Search Expanded List for redundancy
Is dummy inst. = prev. entry in Expanded
List?
Address of dummy inst.— "u" of TV
P.R. Value — Oper. List and Exp. List;
Cond. Ind.— Exp. List
Set increment (I) — one in "u" and "v"
Available address in Operand List (8)—
"v" of NI
Operand Symbol — Operand List
Advance address in Operand List (8) by 1
in "u" and "V"
Return to pick up next symbol in Sorted
List
Set D =y (delete Dummy List from Expand-
ed List)
Redundant P.R.— Operand List and Red.
P.R. List
Was P.R. previously entered in Redundant
P.R. List?
No, Redundant Partial Result to A
Redundant P.R. in "A" List? (If yes, Ad-
vance Nrp by one)

Advance Nrp by 2
Set Cond. Ind— zero (1 subs. w/s.s. not
in A)
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N = O

oo

w

11

12
13
14
15
16
17
20

21
22
23
24

25
26

27
30
31

32
33

34
35

36

37

40

TP
EJ
TV
v
SP
AT
RS

RJ
TU
RS
SP

TU
1J

MJ
RJ
TV

TP
RA

TV
TU

RA

MJ

RJ .,

CT11
S04

FC1
CT11
S04
CT11
CT11
CT11
RA

BR
CT11
WT2

A
CT11

0
ES
A

[ 30000 1
WT

ST32
WT

ST32

0
ES

ST45
CT11

36
Q

A
WT2

17
ST11

£30000 ]

A

SQ

ST15
30000 ]
17

Q

Q

BR2
ST32
FC1
17

WI
ST30

ST40
ES12
ST32

£30000 ]
FC2

ST35
£ 30000 1

FC2

ST26
ES12

Subscript Operator (Té6___or 75--. CW)
Symbol 76___? (i.e. 76000> A)

Mask for 3rd octal digit of "v'— Q
#s.s.— 3rd octal digit of "v" of Counter
Cy

#s.s.— "v" of index counter Cj

Mask for rlghtmost 2 octal digits of "v"
- Q

Moo T 3 :
Mask Rel. Location in Ps. Qp.

T6___ callword
Add callword of pseudo op. input region
(63000)
Callword of Modulus Location— "u" of A
Preset address of Dummy Instruction in
Dummy List (D)
Callword of Modulus Location— "u" of
Dummy Inst.

lin " "__.A
#s.s. = 1? yes to SQ
Add of Dummy Inst.-—- "v" of NI

#s.s.— "v" of Dummy Inst.
#s.s.— "u" of A
#s.s.— "u" and "v" of Q

Decrease address in Operand List (B) by
#s.s, in "u" and "v"

Has 8 decreased beyond Lower Limit
Address of first s.s.

Reduce "v" of index counter (#s.s.) by
one

Callword of Location of Subs. Variable
to "u" of A

Callword to working temp.

All subscripts but one transferred to
Dummy List

Yes

Advance D— next address in Dummy List
Address for subscript in Dummy List-—
"v" of NI

Subscript to Dummy List in "v"

Adv. "u" of working temp by one — Add.
of next mult.

Callword of Multiplier Location to Dum-
my List

Adv. "u" address of TP— next s.s. in
Operand List

Advance D— next address in Dummy List
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41
42
43
44
45
46
47

50
o1

52
33

TV

TP
MJ
TP

QT
AT
SA
TV

MJ
CA

ST32

[ 30000 ]
FC74

A

LV10
FC1

S04

0
ST54

ST43
ST43
[ 30000 ]

Sp
Q

A
WI2

17
ST52

£ 300001
SQ

Address for s.s. in Dummy List — "v" of
TP

Address of s.s. in Oper. List— "u" of

TP

Last s.s.— Dummy List (no multiplier)

Mask for rightmost 2 octal digits of "v"
- Q

Location index in Dummy region from
75100 Cw— Ay

Add callword for function input region

(62000)
Callword of Modulus Location— "u" of A
Preset Address of dummy "sub™ inst. in
Dummy List (D)
Callword of Modulus — "u" of dummy inst.
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27

®

IA
TP

MJ
TP

TP

TP
TP

TP
TP

TV
RJ
TV
TV
TP
TP

QT
TP
TV
TV
1J
MJ
CA

LJ
FC64

0
FC67

FC3

FC
FC3

FC
RC4
FC
WT3
ES

A

A
WT5
FC30

WT3
CT11
RC15
RC13
CT12
0
LJ25

WT3

LJ3
WT3

CT3

CT4
CTS

CT6
WIS
WIS
WIS
ES12
WT4
LJ15

(300001

Q

CT11
CT12
LL6
[M24
IK
LM

Library Operator
“Gen, Pow." callword (50012) — "v" of
symbol Temp.

"Var. Exp." CW (50022) — "v" of symbol
temp.

Set Trp— one (count transfer of control)
in "u" and "'V’"

Set Trc— Zero

Set Trpt — one (count 10 line for trans-
fer of cont.)

Set Trct— Zero

Dummy inst — working temp.

Zero — "u" of dummy inst.

Lib CW —="v" of dummy inst.

Adv. "D" to available dummy inst address

Add of dummy inst.— "v" working temp.

Add. of dummy inst.— "v" of TP

Dummy inst. w/callword — Dummy List

Mask for rightmost octal digit of "v"—
0

#Arguments — index counter Cj
#Arguments— index counter Co

Set switch N to N2

Set switch S to S1

All arguments transferred —- Dummy List
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[ (R oy Sy SRy Ty S A
OB WNFO~IOUIA WN ~

IA
RJ

U
SP
TP
TP
J
SP
TU
EJ
TP
QT
EJ
RA
RA
MJ
RA
RA
MJ
CA

LK
BR

RA
[ 30000 ]
A

FC54
WT5

RA6

WI5

WT
FC103
WT5
FC101
CT3

CT5

0

W5

CT3

0

LK22

BR1

LK2
17
WIS

LL3
17
WT
LL

Q

K17
FC3
FC3
LL22
FC115
FC4
LK15

Library Operator (continued)

Decrease Add. in Oper. List by 1 in "u"

and "v"

Arg.— "u" of A

Arg.— "u" of temp. 5

74777 — "u" of A

Is arg. subscripted?

P.R. counter — "u"

0

No to LK6
fA

Operand — "u" of working temp.
Operand = P.R. counter? (oper in Q)

No

Operand 61___Type?

No-adv. Trp by one in "u

" and "V"

Adv. Trpt by one in "u" and "v"

Adv. indicator by 33g in op. code

Adv. Trp by two in

1310
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® ©

LL
WT5 FC5
RC12 LM24

0 LK14

BR BR1

RA LL5
£30000 1 WT5

LL6 30000 J
FC56 A

WT5 WT

WT LL16
CT3 FC25
CT5 FC3

WT5 FC6

0 LL22
CT3 FC24
CT4 FC3

CT6 FC3

WT5 FC10

ES ES12
RAS LL24
WT5 30000 ]
0 LJ23
LL26

Library Operator
Set indicator to 1 in op. code (oper in
Q)

Set switch @ to @

Dec. add. in Oper. List by 1 in "u" and

v

Subscript — "v" of Arg. word
Switch

T6777T— "u" of A

Oper. — "u" of working temp.
Operand 77.__ type?

Adv. Trp by 4 in "u" and "v"

Adv. Trpt by 1 in "u" and "v"

Adv, ind. by 2 in op. code (75___or 76___
type arg.)

Adv. Trp by 3

Adv. Trc by 1

Adv, Trct by 1

Adv. indicator by 4 in op. code (77___
type arg.)

Adv. "D" to avail. Dummy inst. Add.
Add. for Arg. word in Dummy List— "v"
of NI

Arg. word — Dummy List
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11
12
13
14
15
16

17

20
21
22
23
24
25

26

IA
SP

TP
RJ

TP
IJ
MJ

QT

QT
EJ

TP

REERER

MJ
CA

M

WT4

A

[ 30000 ]
ES

M17

A

M2

FC35
CT1l

0

£ 30000 1]
[M12
LM15
(30000 1]
WT2

RAS

RA7
CT
CT1
CT2
0
IM12

LM27

17
M2

ES1
M5
LM12

LM15

[M12
M25
WI2
Fc2
FC2

IM10
RA4

CT3

C14

CTS

CT6

£ 30000 1
A

LN21

Library Operator
Add. of Dummy inst. to "u" of A
Add. of Dummy Inst. to "u"™ of NI
Dummy inst. to A
Search Exp. List for Redundancy
Is dummy inst. redundant? yes to IM5
Preset address in Expanded List of first
argument
Preset address of dummy library instruc-
tion
Mask for "u" and "v" to Q
All arguments compared for redundancy?

Argument from Expanded List to temp. 2
Advance to next argument in Expanded List
Advance to next argument in Dummy List
Argument from Dummy List to A

Arg. in Dummy List = Arg. in Expanded
List

Sety =D (add Dummy List to Expanded
List)

Adv., Nrp by Trp

Adv. Crc by Trc

Adv., Crpt by Trpt

Adv. Crct by Trct

Switch

Address of redundant partial result to
l'u" Of A
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Check for lst
subscript in A

® ® E®

D e
SN O U W~ O~

ok whd = O

r
[Nl ]
= o

NN
G o

IA

MJ

MJ
RJ
TP
RJ

TP

MJ
TV
TP
EJ
MJ
TV

MJ

TP

MJ
Sp

MJ
CA

LN
RA7

LQ
FC3
PP10

WT3
FS

WIS
RA6
WI1
RC14
WTS
RA4
WT3
LS

LN26

CT7
LN5
LQ7
LN5
LAG6
CT7
PP

FS1
LN23
WT1

LN16
LL7
M24
FCS

LL7
RAS

RR50

17
LS1

SS

Library Operator
Adv, Nrp by Increment (I}

Enter P.R. in "Q" List

Enter P.R. in "A" List

Set increment (I) — one in "u" and "v"
Enter current P.R. in Oper. List and
Exp. List

Lib. callword — A

Enter Lib. callword in Op. File 1

Subscript — "v" of working temp.
P.R. counter — A
P.R. counter = subscript?

Set @ to@

Set indicator — 1 in op. code (s.s. in
A)

Set D =y (inst. Red. do not add Dummy
List to Exp. List)

Library Routine Callword to List 1
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€30,
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IA
TP
MJ
TP

MJ

MJ
TP
MJ
TP

MJ

MJ
TP
MJ
TP
RJ

MJ

RJ

MJ
TP
RJ
TP
RJ
MJ
CA

IP
RC11

RC12
IR15
IPS
RAT

RAT
RC7

RC10
IR15
IP16
RAT

RAT
RC13

RC14
IR15
P27
RAT

IP41

RAT
IP41

FCo6
FS
LS25
LS

I1P42

WIS
IP3
WIS
IR
IP7
FC26
IR16
FC4
1S33
WIS
IP14
WTS
IR
IP20
FC25
IR16
FC3
1833
WIS
IP25
WTS
IR
IP32
FC25
IP35

IR16
FC4
IP35

IS21

A

FS1

A

LS1

£ 30000 1

Power Operators

(3), (-3), (2), (-2), (%), %)

Entrance-POW (3)

Entrance-POW (-3)

Check for redundancy

Is operand subscripted?
Advance Nrp by 5 in "u"

Advance Nrp by 2 in "u"
Entrance-POW (2)
Entrance-POW (-2)

Check for redundancy

Is operand subscripted?
Advance Nrp by 4 in "u"

Advance Nrp by one in "u"

Entrance-POW (%)

Entrance-POW (-%)

Check for redundancy

Is operand subscripted?
Advance Nrp by 4 in "u"
Square root callword to
List 1

Advance Nrp by 2
Square root callword to
List 1

Square root callword to
Store square root callwo
Square root callword to
Store square root callwo

1314
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TP
RJ

TP
TJ
TP
TV
TP

MJ
TP
MJ
TP
TV
RJ
RJ
TV

TP

MJ

MJ

TP
EJ
MJ
CA

1Q
RC17
IR15
103
RAT
WI5
FC56

FCl12
WIS
RA6
WT1l

RC15

RC16
RC17
IR15
ES
RAS

WT3
1025
RAT
0
RAT
0

A

[ 300001
WT3

0

1035

WIS
IR
Is21
FC4
WT
A
IR27
CT10
WT1
A

IS

IR33
WT5
1017
W5
IR10
IR1
ES12
1023

[ 300001
1027
FC27
IR16
FC24
1S33
1032

A
RR30
IR11

Power Operators (-1),(4t063),(-4- to -63)
Entrance-POW (-1) inst. to temp. 5
Check for redundancy

Is operand subscripted?
Advance Nrp by 3 in "u"
Operand to working temp.
T6777T— "u" of A

Is operand T7.._type?
10— op. code of cond. ind.

and "VH

P.R. ocunter— A

Operand = P.R. counter? (subscript in
"A"?)

No

Entrance-POW (4 to 63)

Entrance-POW_(-4 to -63)

Set switch (:) to

Check for redundancy

Advance dummy tally D by one

Available address in Exp. List — "v" of
TP

13___symbol in "v" — Exp. List

Is operand subscripted?

"n,.n

Advance Nrp by 6 in "u" and "v"
Advance Nrp by 3 in "u" and "v"

Address of 13___symbol (POW word) in
Exp. List— "u" of TP

13.__symbol (POW word) from Exp. List—A
Is 13___symbol (POWword) also redundant?
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Redundancy
check

® ©

subscripted

Operand

TP
TP
MJ

TP
TJ
TP
TV
TP
EJ

MJ
TP

TP
EJ

MJ
TV
MJ
CA

IR
RC16
VC50
Q
IR4
RA
[30000 1]
WIS
ES
IR11
ES
RAS

WTS
WT2
0
WIS
FC56
WT
FC12
WIS
RA6
WT1

RAT
0
FC10
CT

WIS
RA6
WT1

RAT
0
FC

0
IR40

IR10
VCS
WT2
IR36
IR5
WTS
A
ES1
£ 30000 ]
ES12
IR13

£ 30000 1]

Q
[30000 1]
WT

A

IR27
CT10
WT1

A

IS

FC3
IR34
CT10
FC3

WT1
A
IS

CT7
1S2
WTS
IR6

Power Operators (continued)
Set switch to
Check variables and set switch (:)

s.s. "yes or no" indicator— working temp.

Is there a subscript?

Address of s.s.— "v" of NI

s.S.— "v" of dummy inst.

Dummy instruction to "A"

Search Exp. List for instruction

Is instruction redundant? (switch T)
Advance dummy tally by one

Available address in Expanded List — "v"
of TP

Instruction to Expanded List

s.S. "yes or no" indicator— Q

Exit

"u" of dummy inst.—- working temp.
76777 — "u" of A

Is operand 77.__type 75.

Set cond. ind.— 10 <(operand 74___type)
Subscript to working temp.

P.R. counter— A

P.R. counter = subscript? (is subscript
in A)

Advance Nrp by one in "u" and "v"

Set cond. ind.—- 4 (operand 77-__type)
Advance Crc (count of rel. const.) by

"ot

one in "u" and "v"

Subscript to "v" of working temp.

P.R. counter— A

Subscript = P.R. counter (is subscript
in A)

Advance Nrp by increment (I)

Zero— "v" of dummy inst.
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or 17

A

no subscript

16

® ®

13._,14___, or 15

No subscript

IA

TP
RJ
TV

mD
ey

Qs
TP

QT
MJ

TP
RJ
TV

MJ

SP
EJ
TP

MJ
TP

MJ

TP
TP

QT
EJ
MJ

MJ
TP
EJ
EJ
MJ
TP
EJ

Power Operators {(continued)
Adv. op. code of cond. ind. by one (s.s.

New P.R. value — Exp. List and Oper. List
Address of P.R. value in Exp. List— "vy"

Indicator— op. code of P.R. word
Mask for 3rd octal digit of "v"— Q

3rd octal digit =1 (is this neg. power)

" "

Advance Nrp by one in "u" and "v"

" [1]

one" in constant pool

Address of P.R. word— "v" of NI
Callword of fixed const.— "u" of P.R.

Operand = P.R. counter? (operand in "Q")
No, set op. code of cond. ind.— Zero

Set op. code of cond. ind.— one

Set op. code of cond. ind.— zero
Mask for first two octal digits of "u"

First two octal digits of "u" of D—A

Adv. cond. ind. by 33g in op. code.

1S
CT10 FC5

in A)
LA LA6 Enter P.R. value in "A"™ List
FC3 CT7 Set increment (I)— one
PP10 PP
RA4 IS6

of QT
FC36 Q
CT10 [300001]
FC73 0
WT3 A 3rd octal digit— A
IS13 1S12
0 1544
RAT FC3
FC65 A Floating point one— A
Ccw CW1 Store floating pt.
1S6 IS17
A 30000 ]

word
0 1544
WT5 WT Operand - working temp.
RA6 17 P.R. counter — "u" of A
WT 1S30
FC CT10
EK25 EK6 To 61___routine ("u" ent.)
RAT CT7 Advance Nrp by increment (I)
0 Is2
FC5 CT10
LO LQ7 Enter P.R. value in Q list
0 1s2
RAT CT7 Advance Nrp by increment (I)
FC CT10
FC103 0

- 0
WIS A
FC101 1541 Operand = 61__ _type?
0 182
CT10 FC115

(oper in "u" 61___)
RAT FC4 Adv. Nrp by 2 in "u" and "v"
0 I1S2
WT3 A Operation symbol to "A"
FC117 1850 Symbol = 16000 (POWX%)?
FC120 IS50 Symbol = 16100 (POW -%)?
0 SS
CT10 A Condition indicator to A
FC10 1S54 Cond. ind = 4? S
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32
33
54
35
36

SEEREER

CT1

CT1
CT2

IS57

FC4
SS
FC3
FC3
SS

No - advance Crpt by 2 in "u" and "v"

Advance Crpt by 1 in "u" and "v"
Advance Crct by 1 in "u" and "v"
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floating divide

floating subtract

subscript word

no subscript

word

P ol et
BWNNFFO-JO U WN =

15
16
17
20

21
22
23
24
25
26
27
30
31
32
33
34
35
36

IA

m
i

RJ
MJ

MJ
TP

TV
TP

MJ

MJ

TV

TP

SP
MJ

TV
TP

MJ
CA

FD
RC3
VC30
FD3
FD26

FD34

RC2

VC30
FD12
FD26
RC11
FC10

FD34
RAT
CT10

RC10
RR22
WT5
RAG
WT1
RA6

RR42
WIS
RA6
WT1
RAT

FD37

WIS
Ve
FD5
FD22
FD14
FD31
FD20
WIS
VC
FD16
FD22
PN61
CT10

RR43
FD31
FC3

FC10

RR43
PN61
RR
WI'l

A
[ 30000 ]
17
FPT
RR25
WT1
A
[ 30000 ]
CT7
RR44

Floating Divide and Floating
Subtract Operators
Dummy fl. divide inst.— working temp.
Check variables and set switch
Is there a subscript word?
Subscript word

No subscript word

Dummy fl. subtract inst.— working temp.
Check variables and set switch

Is there a subscript word?

Subscript word

Set switch @ —

Set cond. ind.— 4 in op. code (oper.
for "v" in Q)

No subscript word

Advance Nrp by one in "u" and "v"
Set cond. ind.—16 in op. code (oper.
for "v" in Q)

Set switch @-—- @
Jump to redundancy routine
"v" of dummy inst.— "v" of working temp.

P.R. counter — A
P.R. counter —"u" of A

Jump to Redundancy Routine

"v" of dummy inst — "v" of working temp.
P.R. counter— A

P.R. counter = "v" of dummy inst.
Advance Nrp by increment (I)
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® ®

11
12
13

14
15
16
17
20
21

22
23

24
25
26
27
30

IA
TP

TP

288 EE

FP
RC21

RC22

Vs64
WIS

FP6
RR22
WT6
WI

RA6
WT6
WT1

RAT
FC

RC3

RCS
FC6

FC5

RR42
RAT

FP31

W3

FP3
WI'3

VS
WI'3

FP26
RR
WT
FP23

WI'l
FP17

CT7

CT10
RR44
PN14
PN44
CT10

FP24
CT10

LA6
RR44
RR25
CT7
RR44

Floating Plus and Floating
Multiply Operators
Dummy fl. plus w/zero in "u" and "v"—
working temp.

Dummy fl. mult. w/zero in "u" and "v"—
working temp.

Sort operands andlset switch .

Dummy floating [gquiplj] with operands
— "A" and temp.

Is there a subscript word? yes to FP6

Is operation redundant? no to FP7

"u" of s.s. word— working temp.

Is P.R. counter = "u" of s.s. word (s.s.
for "u" in A)

P.R. courter— "v" of A

"v" of s.s. word — working temp.

P.R. counter = "y" of s.s. word (s.s. for
"v" in A)

Advance Nrp by increment (I)

Set cond. ind.— Zero (neither s.s. in A)

Set switch —-

Set switch —

Set cond. ind.— 2 in op. code (s.s. for
"V" in A)

Set cond. ind.—~ 1 in op. code (s.s. for
"u" in A)
Enter P.R. in "A" list

Is operation redundant? no to FP27
Advance Nrp by increment (I)

1320



®

® G ®
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()]

10
11

12
13
14
15
16
17

20
21

22

23

IA
RJ

TV
TV

AT

RJ

SP

TP

MJ

RJ

MJ
TP

PO
ES

A
A
0S13
RC23
A

ES
PO10

RA6
WT

RA7
SR25
FC
RAT

SR25

RA4

RS

P024

ESI2

P04

WT4

0s
[300001]

WT

ES1
P021

17
PO16

FC4
SR4
CT7
SS

FC3
SR7

P014
RAS

RS1

SS

Fixed Point Plus Operator

Advance "D" to available dummy inst. add-
ress

Available dummy inst. address — "v" of AT
Address of dummy inst,— "v" of temp.
Sorted operands — "u" and "v" of A

Dummy "fixed plus" inst. w/operands —
Dummy List

Operand in "u" of dummy inst.— working
temp.

Search Expanded List for redundancy

"u" if inst. not redundant - "v" if inst.
is redundant

Partial result counter — "u" of A

Is P.R. counter = "u" of dummy inst. (op-
erand in A?)

No, advance #lines in running prog (Nrp)
by 2 in "v"

P.R. value— Exp. List and Oper. List;
cond. ind.-— Expanded List

Set increment (I) — zero

Advance #lines in running prog (Nrp) by
1 ln "u" and l'v“
P.R. value — "A" List,Exp. List and Oper.

List; cond. ind.— Exp. List

Set D =y (delete Dummy List from Expand-
ed List)

Redundant P.R. value — Expanded List and
Red. P.R. List
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w

10
11

12
13
14
15
16
17

20
21

22
23

24
25

26

MJ
TP

RJ

TP
RJ

MJ
CA

MO
ES

0S13
RC25

ES
MO10
RA6
SR25
RA7
FC3
RAT

SR25

RA4
RS
M024

WT1

Mo27

ES12
Mo4
WT4

0S
[30000 ]

ES1
MO021
17
MOl6
SR4
FC3
CT7
SS
FC3
SR7

MO14
RAS

RS1

M026

LAl

SS

Fixed Point Multiply Operator

Advance "D" to available dummy inst. add-
ress
Available dummy inst. address — "v" of AT
Address of dummy inst — "v" of temp.
Sorted operands — "u" and "v" of A
Dummy "fixed mult" inst w/operands —
Dummy List

Operand in "u" of dummy inst-- working
temp.

Search Expanded List for redundancy

"u" if not redundant; "v" if redundant
Partial result counter— "u" of A

Is P.R. counter = "u" of dummy inst.?
(operand in A)

No, P.R. symbol-—- Exp. List and Oper.
List; cond. ind.— Exp. List
Advance #lines in running prog. (Nrp) by
l in NVN

Set increment (I)— one in "u" and "v"

Advance #lines in running prog (Nrp) by

1 in "u" and "v"

P.R. value — "A" list,Exp. List and Oper.
List; cond. ind— Exp. List

Set D =y (delete Dummy List from Expand-
ed List)

Redundant P,R.— Expanded List and Red.
P.R. List

Was P.R. previously entered in Redundant
P.R. List?

Redundant P.R., in "A" List (if yes, ad-
vance Nrp by 1)
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Zpud mad

11
12

13
14

15
16

17
20

21
22
23
24

25
26

27

30
31

g By €8 4 &

TP
MJ
CA

NO
ES
A
A
BR
RA
(300001
BR
RA
[30000]
WI5
RC24
A
A

ES
NO17

RAG
WT

RAT
RA6
WI'1
SR25
FC6
SR25
FC
NO32

ES12
NO12
WT4
BR1
NOS
WIS
BR1
NO10
17
0

[ 30000 ]
WT
WT1

ES1
P021

17
PO17

FC4
NO26
SR4

NO30
CT10

SR10

CT7
SS

Fixed Point Subtract Operator

Advance "D" to available dummy inst. add-
ress

Dummy inst. address — "v" of AT

Dummy inst. address — "v" of working temp
Decrease address in Oper. List (8) by 1
in "u" and "V"

3 ".."n
Address of first operand — "u" of NI

First operand - "v" of working temp.
Decrease add. in Oper. List (8) by 1 in
"u" and l!v“

Address of second operand — "u" of NI
Second operand — "u" of A

Operand — "u" and "v" of A

Dummy "fixed minus" inst. w/operands —
Dummy List

Operand in "u" of dummy inst.— working
temp.

Operand in "v" of dummy inst.— working
temp.

Search Expanded List for redundancy

"u" if inst. not redundant - "v" if inst.
redundant

Partial result counter— "u" of A

Is P.R. counter = "u" of dummy inst.
(operand in A)

Advance #lines in running prog (Nrp) by
2 in "u" and "V"

Partial result counter— "v" of A
Operand for "v" in A

P.R. value — Exp, List and Oper. List,
cond, ind — Exp. List

Set condition indicator — two (operand
for "v" in A)

P.R. value — "A" list, Exp. List and Oper.
List; cond. ind.— Exp. List

Set increment (I)-= Zero
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11
12

13

14
15

16
17

20
21
22
23
24
25

26

RJ

TP
MJ

MJ
CA

DO
ES

A
A
BR

RA
(300001

BR

RA

[ 30000]
WIS
RC26

A

ES
D016

RA6
WT

RA7
SR25
FC
RAT

SR25

D027

ES12
D012
WT4
BR1

D05
WIS

BR1
DO10

17

0

[ 30000 ]
WT

ES1
M021

17
D024

FC4
SR4
CT7
SS

FC3
SR7

D022

Divide Operator
Advance "D" to available dummy inst. add-
ress
Dummy inst. address— "v" of AT
Dummy inst. address— "v" of working temp.
Decrease add. in Oper. List (B) by 1 in
"u" and "v"
Address of first operand— "u" of NI
First operand — "v" of dummy inst. (divi-
sor)
Decrease add. in Oper. List (8) by 1 in
"u" and "v“
Address of second operand — "u" of NI
Second operand — "u" of A (dividend)
Operand — "u" and "v" of A
Dummy "fixed divide" inst. w/operands—
Dummy List
Operand in "u" of dummy inst— working
temp,
Search Expanded List for redundancy
"u" if inst. not redundant - "v" if inst.
redundant
Partial result counter— "u" of A
Is P.R. counter = "u" of dummy inst.
(operand in A?)
Advance #lines in running prog (Nrp) by
2 in "u" and "V"
P.R. value — Exp. List and Oper. List;
cond., ind— Exp. List
Set increment (I)— Zero

Advance #lines in running prog (Nrp) by
l in "u" and "v"

P.R. value— "A" list, Exp. List and
Oper List; cond. ind.— Exp. List

1324



® E2®

SN~ O

® ®

21
22
23
24
25
26

27
30
31

32
33
34
35

36
37

40
41

42

43
44

TP
TV
TP
EJ
TP
MJ
TP
MJ
RJ
TP
RJ
SN

SS
SA

LT

TP

RA

TP
QT

FN

RC5

0

RC6
VC50
FN5

RA

[ 30000 T

nrm s
wWiJ

ES
FN12
ES
RAS

WIS
WIS
RA6
WT1

FC

RA7
0
FC5
LA
0
RS

FN30
WIl

Lo

Q
RA2

FC2
LQ21
0

A

FC
RS2
FN43

£30000 ]
FC37

WTS
FN3
WIS
VCS
FN60
FN6
WIS

ES1

FN26
ES12
FN14

[ 30000 ]
WT1

A

FN23

CT10

CT7
FN102
CT10
LA6
FN102
RS1

SS

WT2

Floating Point Unary Minus
and Absolute Value
Dummy floating Unary minus— temp 5

Dummy floating absolute value—_ temp 5
Check variable and set switch

Is there a subscript? no, take "v"

Yes

Subscript— "v" of dummy instruction
Dummy instruction to "A"

Search Exp. List for instruction

Is instruction redundant? yes to FN26
Advance dummy tally by one.

Available address in Exp. List— "v" of
TP

Inst. at D— Expanded List

s.s.— "v" of working temp.

P.R. counter— A

Is P.R. counter = subscript? (s.s. for
"u" in "A"?)

Set cond. ind.— Zero (neither s.s. in
"A"}

Advance Nrp by increment (I)

Set cond. ind.— one (s.s. for "u" in A)
Enter P.R. value in "A" List

Redundant P.R. value — Oper. List and
Red. P.R. List
Was redundant P.R. in Red. P.R. List?
Redundant P.R.—~ A

Is redundant P.R. in "Q" List (yes — NI;
no — SS)

-jntr — "u" of A

+r— "u" of A

(r-1)— "u" of A

IQ+r-1— "v" of Ap, (address of P.R. in
"Q" List)

IQtr-1— "v" of Ap
Address of redundant P.R. in "Q" List—

"y" of NI
Delete redundant P.R. from "Q" List
Add. of redundant P.R. in Exp. List—
"u" of TP
Adv. to address after redundant P.R. in
Exp. List
Mask for op. code and "v"—
Op. code and "v" of word following Red.
P.R.— working temp.
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€9

45

46
47

50

51
52

53
54
55
56
57
60
61
62

64
65

66
67
70

71
72
73
74
75
76
7
100
101
102

103
104
105

106
107
110
111
112

113

WT2

RC2
WI'1l

FC56
WT
FC54
WI

0
FC
WIS
ES
FN64
ES
RAS

WIS
RAT
FC13

RA6
WIS
WI
RAT
EK25
0
CT10
LQ
RC7
RAS

FC
RC20
SR25

0

RAT7
FN43
FN112

[ 30000 ]

0
FN114

WT2
WT2

FN52

SS

FN107

FN110
FN107
WIS

ES1

FN26
ES12
FN66

[ 300001
FC3
CT10

17

FN77
CT7
EK6
FN101
FCT
LQ7
PN
WT4

CT7
PN61
SR11

FC3
FN112
FC2
FC10

Op. code and "v" of word following red.
P.R.— A

Dummy FS— working temp.

Redundant P.R.— "v" of dummy FS in work-
ing temp.

Is inst. following red. P.R. in Exp. List
= FS with red. P.R. in "v"?

"u" of inst. following red. P.R,— "u"

of working temp.

T6T77— "u" of A

"u" of FS inst. T7___ type? no to FN35

T3777T— "u" of A

"u" of FS inst. 75.._or T6___type?

Zero to "v" of dummy instruction

Dummy instruction— A

Search Exp. List for instruction

Is instruction redundant? yes, take "vy"
Advance dummy tally by one

Available address in Expanded List— "v"
of TP

Instruction — Expanded List

Advance Nrp by one

Set cond. ind.— 12 in op. code (neither
"u" nor "v" subs)

P.R. counter— "u" of A

"u" of dummy inst.— "u" of working temp.
P.R. counter = "u" of dummy inst.?
Advance Nrp by increment (I)

To 61___routine "u" ent.

Set cond. ind.— 135 in op. code

Enter partial result_symbol in "Q" List
Set switch (:). to

Address of dummy inst.— "v" of working
temp.

Set increment (I) — Zero

Set switch (M) to

P.R. value — Oper. List (3) and Exp. List
(); cond. ind— Exp. List

Reduce Nrp by one

Change ind for "FS"— operand for "v"
not in Q
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10
12

13
14
15
16
17
20
21
22

23
24

- O

L epi ) I N VN \U)

e

TP
MJ
TP

TV

TP
Sp
AT

BEEZRLER

SBE

IA
TP
EJ
RP
TP

MJ
CA

NF
RC27
0]
RC30
ES

A

A
BR
RA
[ 30000 1]

Q
WIS

Q
ES
NF16
RA7
WT'1
RA6
0
RA4

RS
NE
NF25

NE
WT1
RA6

RA3

( 30000 1
XA
FC122
RAT

0

NE10

WIS
NF3
WT5
ES12
NF12

Wr4
BR1
NF10

Q

17
30000 ]

WT1
ES1
NF22
FC3
A
PO17
PO13
RAS

RS1
SS

NES

NE3
SS
NE6
CT7
FC3
SS

Fixed Point Unary Minus and
Absolute Value Operators
Dummy fixed pt. unary minus inst. to temp

Dummy fixed pt. abs. value inst. to temp
Adv. "D" to available dummy inst. address
Preset address in Exp. List for dummy
inst.

Store address for dummy inst. in temp
Decrease address in Operand List (B) by 1
Preset address of next operand

Obtain next operand from Operand List

Dummy instruction with operands to Dum-
my List

Search Expanded List for redundancy
"u" if not redundant, "v" if redundant
Advance Nrp by 1

Operand to "A"

P.R. counter = operand? (operand in "A"?)

No
Delete Dummy List from Expanded List (set
D=y)

Was redundant P.R. in redundant P.R. List

"o L L]

u" if ne, "v" if yes

Fixed Point Unary Minus and
Absolute Value Operators
Redundant partial result to A
Redundant P.R. = P.R. counter (current
P.R.)?

Search "A" List

Is redundant P.R. in "A"™ List?
Set increment (I} to minus one
Advance Nrp by one

1327



IA
TP
RJ

Sp

TP
J

TV

TP
1J
TP
TJ
TP

EE

RC20

BR

RA

[ 30000 1
A

A

FC54

WT

BR

RA
£30000 1]
WTS
FC32
WT1
FC76
WT'1
FC13

RAT
WTS
RA6
WT

EK235
FC36
CT10
ES

A

WTS
ES

A
WT6

0
EE37

WTS
BR1
EE3
17
WIS
WT
A
EG
BR1
EE12
WIS
Wrl
A
EF26
A
EFS
CT10

FC4
WT
17
EF

EK

Q
WT6

ES12
EE32

[ 30000 ]
ESI2

EE35

[ 30000 1]
ER

Storage Operator (space-period)
Dummy store inst. to working temp 5
Decrease S by 1 in "u" and "vy"

Preset address of operand

Operand to "u" of A

Operand to "u" of working temp 5
Operand to "u" of working temp

74777 to "u" of A
Operand > T74777? (operand subscripted?)
Decrease 8 by 1 in "u" and "v"
Address of 2nd operand — "u" of NI
Operand — "u" of working temp 5
Operand — "v" of working temp 1

T67TT7T— "v" of A
Operand in "v"> 767772 (i.e. T7.._ type)
T4777T— "v" of A

Operand in "v"> 747772 (i.e. 75.__type)
Set cond. ind.— in op. code - ("u"
and "v" non-subs)
Advance Nrp by 2 in "u" and "v"
Operand for "u" to temp
P.R. counter — "u" of A
P.R. counter = operand? (i.e. oper. for
"u" in "Q"?)
No, to 61___routine ("u" and "v" ent.)
Mask for op. code— Q
Condition indicator to op. code temp 6
Advance D by 1— next available add. in
Exp. List
Next available add. in Exp., List— "v"
of NI
Dummy storage instruction-—- Expanded List
Advance D by 1— next available add. in
Exp. List
Next available address in Exp. List—
"v" of NI

Indicator and s.s. word-—- Expanded List
Exit-to end redundancy phase
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®

® G

O~NOT Ui WO

EF

LA

EK25
CT10

Lo

0

BR

RA

[ 30000 1
FC62

RAT
WT6
RA6
WT1

WIS
RAG
WT

EK25

0

EK25
CT10

LA

0

BR

RA
£30000 1]
FC11

cT

WI6
RA6
WI'1l

RAT
0
RAT
0
EF42

LA6
EK14
FCT7
LQ7
EE26
BR1
EF7
WT6
CT10

FC25
WT1

EF22

17
EF2

EK6
EE26
EK6
FCo6
LA6
EE26
BR1
EF30
WT6
CT10

FC3
WT1
EF40
FC25
EF15

FC24
EF22

Storage Operator (continued)
Store P.R. value in "A" list
To 61i___routine ("v" ent.)
Adv. cond. ind. by 3 (oper. for "u" in Q)
Store P.R. value in "Q" List

DecreaseB by 1 in "u" and "v"
Address of s.s. for "v"— "u" of NI
s.s. at B —"v" of temp 6

Set cond. ind.— GED in op. code ("u"
non-subs and "v" 75__.)
Advance Nrp by 4 in "u" and
Subscript for "v" operand to temp 1
P.R. value —"vy" of A

P.R. counter = subscript? (s.s. for "v"
in "A"?)

"u" operand to temp O

P.R. value— "u" of A

"u" operand = P.R. counter? (oper. for
"u" in "Q"?)

To 61___routine ("u" ent.)

"
\'s

To 61___routine ("u" ent.)
Adv. cond. ind. by 2 in op. code
Store P.R. value in "A" list

Decrease 8 by 1 in "u" and "v"
Address of s.s. for "v"— "u" of NI
s.s. at B8 —"v" of temp 6

Set cond. ind. — (:) ("u" non-subs and
"V" 77___)

Advance #rel. const. (Crc) by 1 in "u"
and "V"

Subscript for "v" operand to temp 1
P.R. value— "v" of A

Subscript = P.R. counter? (s.s. for "v"
in "A"?)

Advance Nrp by 4 in "u"™ and "v"

", n

Advance Nrp by 3 in "u" and

L1

v
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IA
RJ

Sp

TP

TV
TP
TJ
TP
TJ
TP

TJ
TP

MJ
TP

RJ

sp

MJ

MJ
CA

EG

BR

RA
£30000 ]
A

BR

RA
(30000 ]
WIS
FC32
WT1
FC76
WT1

WTS
FC36

WT

FC

RAT
0
FC6

RA7
CT
EK25
WT6
RA6
WT

0
CT10

EG34

BR1
EG2
17

WT6
BR1
EG6
WTS
WT1

EH23
EH
EG22
CT10
FC26
EG25
CT10
FC25
FC3
EK14

17
EG32

EE26
FC5

EF24

Storage Operator (continued)
Decrease 8 by 1 in "u" and "v"
Address of s.s.— "u" of NI
s.s.— "u" of A
s.s.— "u" of temp 6
Decrease B by 1 in "u" and "v"
Add. of oper. for "v"— "u" of NI
Operand — "v" of temp 5
"v" operand to "v" of working temp 1
76777T— "v" of A
Operand for "v" > 767772 (i.e. T7._.type)
74777 — "v" of A
"y" operand > T4777? (i.e. T6_..type)
"u" operand to temp O
76777 = "u" of A
"u" operand > 767772 (i.e. T7.__type)
Zero to cond. ind. ("u" 75.__or 76...and
"v" non-subs)
Adv. Nrp by 5 in "u" and "v"

Set cond. Ind. — (:) in op. code ("u" 77._.
and "v" non-subs.)

Adv. Nrp by 4 in "u" and "v"

Adv. Crc by 1

To 61___routine ("v" ent.)

Subscript for "u" operand to temp O

P.R. counter— A

Subscript = P.R. counter? (s.s. for "u"

in "A“?)

Adv. cond. ind by 1 in op. code (s.s.
for ™u"™ in A)
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® ®

WT6
RA6
Wrl

0

BR

RA
(300001
WIS
FC56

WT
FC17

RAT
0
FC14

RA7
CT
0
EH40

BR1
EH2
WT6
WT

EH11
CT10
FCizZl
EH14
CT10

FC27
FC3

17
EG32

WT1
EF23

EE26
BR1
EH25
WT6
WT

EH34
CT10

FC27
EH36
CT10

FC26
FCl
EH14

Storage Operator (continued)
Decrease 8 by 1 in "u"™ and"v"
Address of s.s,— "u" of NI
s.s.— "v" of temp 6
"u" operand to "u" of temp O
76777 — "u" of A
"u" operand > T6777? (i.e. T7___type)
Set cond. ind. to 22 ("u" T5___or T6___
and "v" T5__.)

Adv,. Nrp by 7 in "u® and "v"

Set cond., ind.— @ in op. code (rur 77
and "v" 75__.)

Adv. Nrp by 6 in "u" and "v"

Adv. Crc by 1 in "u" and "v"

Subscript for "u" to working temp

P.R. counter — "u" of A

Subscript = P,R. counter? (s.s. for "u"

in "A"?)

Subscript for "v" to working temp

P.R, counter — "v" of A

Subscript = P.R. counter? (s.s. for "v"

ill "A"?)

Decrease 8 by 1 in "u" and "v"

Add. of s.s.— "u" of NI

Subscript to "v" of temp 6

"u" operand to working temp

76777 — "u" of A

"u" operand > T6T77? (i.e. T7.__type)

Set cond. ind. to 25 ("u" 75___or T6___

and "v" T7___)

Adv. Nrp by 6 in "u" and "v"

Set cond. ind.— @ in op. code ("u"
and "v" T7._.)

Adv. Nrp by 5 in "u" and "v"

Adv. Crc by 1 in "u" and "v"
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&)

dduadgg2gder

Ve

BR

RA

FC76

[ 30000 ]
WT1

BR

RA

[ 30000 ]
A

A

FC54

WT

FC

0

BR

RA

£30000 1]
A
RC6

0
BR
RA

£ 300003
BR

RA
{30000 1
A

A

FC54

WT

RC

0
BR
RA

(30000 1
A
RC1

FC36
WT1
WIS
0
VC31

BR1
VC3

WT1
VC24
BR1
VC7
17

WTS
VC16

VC46
BR1
VC20

17
WT6
PN

VC45
BR1
VC26

WT6
BR1
VC31
17
WT
WIS
A
VC40
PN

VC45
BR1
VC42

17
WT6
PN

Q
WIS

A

Subroutine to Check Variables
Decrease 8 by 1 in ™u" and "v"
Address of 1st operand— "u" of TV
T4777— "v" of A
Operand— "v" of working temp
1st operand > T4777? (i.e. subscripted?)
Decrease 8 by 1 in "™u" and "v"
Address of second operand— "u" of NI
2nd operand — "u" of A
2nd operand — "u" of working temp
2nd operand — "u" of temp 5
74777 — "u" of A
2nd operand > T4777? (i.e. subscripted?)
(Q35 = 0) no subscript word

Decrease B8 by 1 in "u" and "v"

Address of s.s. for oper. in "u"— "u"
of NI

s.s, for oper, in "u"— "u" of A

s.s. — "u" of temp. 6

Set switch @ to @, "u" subs and "v"
non-subs

”

Decrease B by 1 in "u" and "v"
Address of s.s. for oper. in "v"— "u"
of NI

s.S.— "v" of temp 6

Decrease8 by 1 in "u" and "v"
Address of 2nd operand — "u" of NI
2nd operand — "u" of A

2nd operand — "u" of working temp

2nd operand — "u" of temp 5

74777 — "u" of A

2nd operand > T4777?

Set switch @ to @, "u" non-subs and

"v" subs

Decrease 8 by 1 in "u" and "v"
Address of s.s. for oper. in "u"— "u"
of NI

s.s. for oper. in "u"— "u" of A
S.S.— "u" of temp 6
Set switch @ to @, "u" non-subs and

", "

v" subs
(Q35 = 1) subscript word

Operand — "v" of dummy inst.
Dummy inst. w/operands -~ A

”

[£300001 Exit
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® ® ®@E

® ®

~NOoO bW~ O

24
25
26
27
30
31
32

33
34
35
36
37
40
41
42
43
44
45
46
47
50
o1

33

IA
RJ

TP
TP
TJ

TP
TJ

AT
TV
TP
J
TP
MJ

TP

MJ
TV

AT
MJ
RJ

23883

a5

BEE3ECEEEE

Vs

BR

RA
£30000 I
FC76

Q
BR

Q
0

Q
WIS

FC76
WI1
FC

0

BR
RA

(300001
RC

gggoo:>:>o

(30000 ]
BR
RA
£300001]

Q

0

Q
BR

RA

WT6
[30000]
RC1

0

A

A

Q
FC76

BR1
Vs2
Q

A
VS31
BR1
VST
A
Vs25
17
WI5
W'l
A
Vs20
Q
VS64
BR1
VS22

WT6
PN

VS63
WT1
17
WIS
VS16
BR1
VS33

WT6
BR1
VS36
A
VS50
17
WI'5
BR1
VS45
17
WT6
PN
VS63
WT1
17
WIS
A

Subroutine to Sort Operands

for Floating Plus or Multiply
Decrease 3 by 1 in "u" and "v"
Address of 1st operand — "u" of NI
First operand— Q
74777 — "v" of A
First operand > 74777? (i.e. subscripted)
Decrease 8 by 1 in "u" and "vy"
Address of 2nd operand—- "u" of NI
Second operand— A
First operand > second operand?
First operand — "u" of @
Operands — "u" and "v" of temp 5
Second operand — of working temp
74777 — A
Second operand > T4777? (i.e. subscripted)
(Q35 = 0) no subscript word

Decrease 8 by 1 in "u" and "v"

Address of s.s. for oper. in "v"— "u"
of NI
s.s. for oper, in "v" "y" of temp 6

Set @ to @ 'u" non- subs and "v"
subscripted

Second operand — "v" of working temp
Second operand — "u" of A

Operands — "u" and "v" of temp 5

Decrease 8 by 1 in "u" and "v"

Address of s.s. for f1rst oper.—) "u" of
NI

s.s.— "v" of temp 6

Decrease by 1 in "u" and "v"

Address of second operand —- “u" of NI
Second operand— A

First operand > second -operand?

First operand — "u" of Q

Operands — "u" and "v" of temp 5
Decrease 8 by 1 in "u" and "v"

Address of second s.s.— "u" of vV
First s.s.— "u" of temp 6
Second s.s.—_"v" of temp 6
set () to @) Y u" and "v" subscripted
Second oper.— "v" of working temp
Second operand - "u" of A

Operands— "u" and "v" of temp 5
74777 — "v" of A
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o4

55
56
57

60
61
62
63
64

TJ

RJ

SP

TP
MJ
CA

WI1

0
BR
RA

[ 30000 ]
A

RC1
FC36

0

VS65

VS56

VS23
BR1
VS60

17
WT6
PN

[Exit]

Oper. in "u" (2nd oper.) > 747772 (i.e.
subscripted)

Decrease8 by 1 in "u" and "v"

Address of s.s. for oper, in "u" — "u"
of NI

s.s. for 2nd oper.— "u" of A

s.s. for 2nd oper.— "u" of temp 6

Set to "u" and "v" subscripted
(Q35 = 1) subscript word

1334



®

[« )5 B' SN LN = O

"u" 75-_

I v -
® ®

@®

"u" 77-— _
"V" 75--

®

”n u" 77- _
” V" 77. -_

"u" non-subs.
nyn 7i—‘ .

"
[ay—
O -

(12
13

14

A
ot
o

17

21

22
23
24
25

26
27
30
31

32
33
34

35

37

40
41
42

MJ
TP
TJ
TP
TJ

TP

TP
TJ
TP

MJ
TP

MJ
TV

TP
TJ

TP

MJ
TP

PN
WIS
FC56

WIS
FC52
WT1
FCl16
RAT

FC17

RAT
RAT
WIS
FC52
WT1
FC20
RAT

FCl14
CT

RAT
WIS

FC52
WT1

FC62
RA7

FC11

[ 30000 ]
WT

A

PN21

WI1l
A
PN12

CT10

FC27
PN66
CT10
FC3

30000 ]
FC27
PN66
FC26
PN66
Wr1

A
PN30
CT10
FC3

FC26
PN66
CT10
FC3

FC25
PN66
WT1

A
PN42

CT10

FC24
PN72
CT10
FC3

Set Condition Indicator for
Floating Point Operations
switeh (B

76777 — "u" of A

Is "u" of dummy inst. 77___ ? yes; take
”n v"

No

T6777T— "v" of A

Is "v" of dummy inst. 77...°% yes; take
'QV"

No; set condition indicator to 22 in op.
code

Advance Nrp by six in "u" and "v"

Set cond, ind.— 25 in op. code

Advance #rel, const (Crc) by 1 in "u"

a nd "V"

- advance Nrp by six in "u" and "v"

@9 - advance Nrp by five in "u" and "v"

Oper. in "v"
temp
T6TT7T— "v" of A

Is "v" of dummy inst 77.._%? yes; take "v"
Set cond. ind.— 30 in op. code
Advance #rel. const., (Crc) by 1 in "u
and "V"

Advance Nrp by six in "u" and "v"

of dummy inst.— working

”n

Set cond. ind.— 17 in op. code
Advance #rel. const. (Crc) by 1 in "u"
and "V"

Advance Nrp py four in "u" and "v"

@@ - oper. in "v" of dummy inst. to
temp 1

76777 — "v" of A

Is "v" of dummy inst. 7T7...7? yes; take
"v"

No; set condition indicator to 11 in op.
code
Advance Nrp by three in "u" and "v"
Set cond. ind.— 5 in op. code
Advance #rel. const. (Crc) by 1 in "u"
and “vl'
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" non-subs.
" 77

u
\'4

t,
”"°.

"v" non-subs,

896

""" 75 ___

“u|| 77
"v" non~subs,.

[
[\

36

r__/\___\

€30,

44
45
46
47
50
51
52
53
54
35
56

60

61
62
63
64
65
66

67
70

71
72
73
74
75

MJ

MJ
TP
TJ
TP
MJ
TP
MJ
MJ

RJ
SP

MJ
MJ

MJ
CA

RAT
RAT

WIS
FC56

FC
RAT

FCo6
CT

RAT

RAT
EK25
SR23

A
(30000 1]

0
EK25
0
RAT
0
PN76

[30000]
FC24
PNT2
FC4
PN72
WT

A
PN57
CT10
FC25
PN65
CT10
FC3

[30000]
FC24
PN65
FC25
EK14

17

PNT70
CT10

SS
EK6
PN66
FC24
PN66

Switch (:)
Advance Nrp by 3 in "u" and "v"

Advance Nrp by 2 in "u" and "v"

- "u" operand to working temp
T6TT7T— "u" of A
Is "u" of dummy inst. 77-._.7
Set cond, ind.—~zero in op. code

Advance Nrp by four in "u" and "v"

Set cond, ind.— 2 in op. code
Advance #rel. const. (Crc) by 1 in "u
and "v"
Switch

-advance Nrp by three in "u" and "v"

"

-advance Nrp by four in "u" and "v"
To 61.._routine ("v" ent.)
Address of word following dummy inst.
"u" Of A
Add. of word following dummy inst.— "u"
of NI
Advance indicator following dummy inst.
by cond. ind.

To 61.__routine (™u" ent.)

@E} -advance Nrp by 3 in "u" and "v"

1336



Subroutine to Check for Redundant

IA RR Floating Point Operation
Q§E> 0O RJ ES ES1 Search Expanded List for Dummy inst,
1 SJ RR6 RR2 Is instruction redundant? No; to RR6
2 TU A RR4 Address of s.s. word in Expanded List
2" of QT
3 TP FC35 Q
4 QT [30000] A Subscript word from Expanded List— A
5 EJ WT6 RR4T Is subscript word in temp 6 redundant?
— Yes; to RR47
168 6 RJ ES ES12 No, advance dummy tally by one
7 TV A RR10 Available address in Exp. List — "v" of
NI
10 TP WIS [30000] Dummy instruction to Expanded List
11 RJ ES ES12 Advance dummy tally by one
12 TV A RR13 Available address in Exp. List — "v" of
NI
13 TP WI6 [30000] Subscript word to Expanded List
14 TV RR10 WT4 Address of dummy instruction to "v" of
temp
15 TV RC3 PN14 Set switch to
16 TV RC4 PN44 Set switch to
17 SP RA6 17 P.R. counter — "u" of A
20 TU WIS WT "u" of dummy inst.— working temp.
21 EJ WI RR23 Is P.R. counter = "u" operand? (oper. for
Nu'l in Q)
22 MJ O [30000] Exit - subscript word
23 TP FCT CT10 Set cond. ind.— 3 in op. code (oper. for
: "u" in Q)
249 MJ O RR43
25 RJ ES ES1 Search Expanded List for dummy instruction
26 SJ RR27 RR50 Is instruction redundant? yes; to RR50
27 RJ ES ES12 No, advance dummy tally by one
30 TV RAS RR32 Available address in Exp. List— "v" of
TP
31 TV RAS WT4 Address of dummy inst.— "v" of temp.
322 TP WIS [30000] Dummy instruction to Expanded List
33 RA RAT FC3 Advance Nrp by one in "u" and "v"
34 TP FC13 CT10 Set cond. ind.— 12 in op. code (neither
"u" nor "v" subs)
(::) 35 SP RA6 17 P.R. counter — "u" of A
36 TU WIS WT "u" of dummy_inst, to working temp
37 TV RCT PN Set switch (H)—
o 40 EJ WT RR55 P.R. counter = "u" operand? (oper. for
'-HE “u" in ﬁQn)
=N 41 RJ EK25 EK To 61... routine ("u" and "v" ent.)
oF 42 M O £30000]1 Exit - no subscript word
2 43 RJ LQ LQ7 Enter P.R. value in Q List
° 44 TP FC3 CT7 Set increment (I} — one in "u" and "v"
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redundant instruction

45
\. 46

(47

30

y s1

52
53
\ 54
35

56
57

SR25

RR4
RS
RR52
WT1
Lo
CT10
EK25

RR60

SRI11

PN
FC2

RS1
sS
LQ1
sS
FC7

EK14
RR43

P.R. value— Oper. List (8) and Exp. List

y i cond, ind,—~Exp. List

Go to (@) (prediction routine)

Address of redundant P.R. value— "u" of
A

Redundant P.R. value — Oper. List and

Red, P.R. List

Was redundant P.R., in List?

Redundant P,R.— A

Was redundant P.R. in Q List?

"oon

for "u" in Q-set ind—

Adv. cond. ind. by 3 in &?{ code (oper,
)
To 61___routine ("v" ent.
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&

15
16
17
20

21
22
23
24
23

N =

1A
MJ

TV

TP
RJ

g4

TP
TJ
MJ
SA

MJ
CA

RS
0
A

[ 30000 ]
RA

WT1
BR

WT'1
RA10

[ 30000 ]
RL
RA10

A
RA10

LVl
WA
TO
UpP2

0
FC36
0
FC

0
RS26

0S
BR

RA
BR

RA
£ 30000 1
[ 30000 ]
0
Q
0

A
Q
0
0s14

£ 30000 1
RS2

WT1
RS4

£ 30000 ]
BR4

A
RS10

RS12
RS24
RS13

[ 30000 ]
FC3

RS22
WAl
UP3
op

BQ6
A
RS
A
RS

BR1

0S4
BR1

0S5

Q
0s11

17
0812
17

[ 30000 ]

Subroutine to Store Redundant
Partial Result

Exit
Address of redundant P.R. value — "u" of
NI
Redundant P.R.— "v" of working temp
Available address in Operand List — "v"
of NI
Redundant P.R. value — Operand List (B)
Advance address in Operand List (8} by 1
in "u" and "V"
Redundant P.R.— A
Length of redundant P.R. List— jn of
repeat
Search Redundant P.R. List
Is P.R., in "A" in Redundant P.R.List?
No; available address in Redundant P.R.
List - "v" of NI
Redundant P.R.— redundant P.R. List
Advance available add. and jn for Red.
P.R. List by one
Redundant P.R. List too long?
Sent. # — print out
Codeword — alarm print
Alarm-Red. P.R. List too long [ type: SEN-
TENCE TOO LONG.]
Rewind tapes
Set (A)— Red. P.K. was not in list (A-)

Set (A)— Red. P.R. was in list (A+)

Subroutine to Sort Operands for
Fixed Plus or Multiply
Decrease address in Operand List (B8} by
1 in "u" and "v"
Address of first operand — TP
Decrease address in Operand List (8) by
1 in "u" and "v"
Address of second operand — TP
First operand— A
Second operand — Q
Operand at Q > operand at A
Shift operand in Q— "u" of Q
Shift operand in A— "u" of A
Operands — "u" and "v" of A
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® @@

Decrease B

Advance B

N

g

O ~NO b wh~—O

- O

~ 7
=N

(&)

[
o~

11

MJ
RS

TJ

MJ

TJ

TP
RJ

MJ
CA

FS

0

A

RAl

£ 30000 1
FL2

RA1

A
FL
RA1

Lv2
WA
TO
UP2

0
FS16

2 E°E

§O

WA

upP2

BR12

[ 30000 ]
17

FS3

FS5

FS

FS6

{ 30000 1
FC1

FC3

FS

WAl

UP3

UP

BQ6

£ 30000 1
FC3

EP4

BR
FC3

BR
WAl
UP3
UP

BQ6

Subroutine to Store Callword in
Op. File 1

Exit

Callword — "u" of A

Length Op. File 1— jn of repeat

Search Op. File 1 for callword

Callword in Op., File 1? no to FS5
Available address in Op. File 1— "v" of
NI

Store callword in Op. File 1
Adv. #lines this Op, File 1 item by one
Adv. available add. and jn for Op. File
1 by one

Op. File 1 too long?

Sent.# — print out

Codeword — alarm print
Alarm-Op. File 1 too long [ type: SEN-
TENCE TOO LONG. ]

Rewind tapes

Subroutine
to Advance or Decrease Available Address
in Operand List (Beta Routine)
Exit
Decrease address in Operand List (8) by
l j.l’] "u" and "v"
Init. add. Oper. List > current add.?
Yes — alarm #4
No; to exit
Adv. address in Oper. List (B) by 1 in
"u" and NV"
Max. address in Oper. List> current add-
ress?
Yes; type sentence number
Code word — alarm print
Alarm-too many operands [ type: SENTENCE
TOO LONG. ]

Rewind tapes and stop
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Search "Q" L;st
(f14P1ugy mynus,

Store in "Q"

(f1, neg.Gabs. val) @ list

Search "Q" List

®

S ——

—~ OO Ui LWN O

[
xR
N

A

A\

[

12

14
15

16
17

20
21

22
23
24
25
26

MJ
RP
MJ
MJ
TV
TP
TJ

TP

MJ

RP

MJ

TP
MJ
CA

LQ

0

RA2
£30000 ]
XQ

0

RA7

0

RA2

RA6
RA2

LvV3
WA
TO
UpP2

0
RA2

£ 30000 1
XQ
RA6

RAT
FC

LQ27

Subroutine to Search for or Store
Partial Result Symbol in "Q" List

{ 30000 7] Exit

LQ2

LQ4

LQ5

LQ22
FC3

LO

LQ10

[ 30000 1
FC3

LO
WAl
UP3
UP

BQ6
LQ20

SS

Lo

£Q24
SS
FC3
CT7
SS

Ent. - for search "Q" List (%%ﬁug}ﬁﬁlg}Y)
Search "Q" List
Is redundant P.R. in "Q" List

Advance Nrp by one in "u" and "v"

Ent. - for store in "Q" List

Enter P.R. in "Q" List

Adv, jn and add. in "Q" List by one in
"u" and NV"

"Q" List too long

Sent. # — print out

Codeword — alarm print

Alarm - "Q" List too long [ type: SENTENCE

TOO LONG, ]

Ent. - for search "Q" List (fl. neg and
abs. val.) '

Search "Q" List (exit to sym. search if
Red. P.R. not in "Q" List)

Is red. P.R. in "Q" List (return exit -
red. P.R. in "Q" List)

Redundant P.R. = P.R. counter?

Adv. Nrp by one in "u" and "v"

Set increment (I} to zero
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search "A" list

Store in "A" list

®

g

O=~NO UMb WO

2

N\ 7

IA
MJ
TU
RP
EJ
RA
MJ
TV
TP

QERREEE BHES

LA
0 [ 300001
RA3 LA2

£ 30000 1 LAl6
XA LA4
RA7 FC3

0 LA

RA3 LA7
RA6 [ 30000 1
RA3 FC3
LV4 LA

WA WAL

TO UP3
UP2 UP

0 BQ6
RA6 LA20

0 LA

RA7 FC3

FC CT7

0 LA

LA23

Subroutine to Search for or Store
Partial Result Symbol in "A"™ List
Exit
Ent.-for search "A" List
Search "A" List
Is redundant P.R. in "A"™ List?
Advance Nrp by one in "u" and "v"

Ent.-for store in "A" List

Enter P.R. in "A" List

Adv. jn and add. in "A" List by one in
"u" and "V"

"A" List too long?

Sent, # - print out

Codeword — alarm print

Alarm-"A" List too long [ type: SENTENCE
TOO LONG.]

Rewind tapes and stop

Redundant P.R. = P.R. counter?

No

Adv. Nrp by 1 in "u" and "vy"

Set increment (I} to Zero
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*Note: Sent. callword from sorted list — first word in Exp, List
Sent. number from sorted list— second word in Exp, List

®

Search Exp. List
A
[
oO~NOoC U WO

r—
[
f—t

188 r12
13

14
15
16

A

Advance dummy tally
(D)

®

[« 3 3) VSN )
SERLY

MJ
RP

g

ES
0
RA4
[ 300001
EL2

0
ES2
ES3

0
FC36

0
RAS

LVS
WA
T0
up2

ES20

DS
0
[ 300001
DL

Q
DS1

DS2
0
DS7

£ 30000 3
ES2
ES10
ES4

7

Noor

E
A

ES
FC3

ES
WAl
UP3
op

BQ6

[ 30000 1
EP1
DS3

Input-dummy inst. in A
Subroutine to Search for Dummy Instruc-
tion or Advance Dummy Tally in Exp. List
Exit
jn for repeat— NI
Search Expanded List
Dummy inst = prev. entry in Exp. List?
yes; to ES4
-jn+r— "u" of A
+r —"u" of A
EL+r — "u" of A

Equality not met indicator— A (i.e. Aqy
=1)

Adv, dummy tally for Exp. List by 1 in
"u" and "v"

Expanded List too long? no; to exit

Yes; type sentence number

Codeword — alarm print

Alarm-Exp. List too long [type: SENTENCE
TOO LONG.]

Rewind tapes and stop

Dimension List Search
Exit
Search Dimension List (preset from fg)
Callword in Dimension List? Alarm #1 if
no.
Yes; -jn+r — "u" of A
+r — "u" of A
DL+r — "u" of A
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o

(=3 () BV VI A

10
11
12
13
14

15

16
17
20
21
22
23
24
25

IA
RS

TJ
MJ

TP

MJ

IA
TP
QT

TP

PR
RA6

LV6

WA

Up2

PR7

EK
FCT7
WIS

FC100
FC104
WIS

FC102
FC103

WIS
FC101

CT10
FC104
WIS

FC102
0
CT10
RA7
0
RAT
CT10
0
EK26

FC1
PR3

[ 300001
WAl

UP3

UpP

BQ6

EK12
EK25
FC105
FC3
EK25
FC4
FC106

[300001]

Subroutine to Decrease and Check
Partial Result Counter
Decrease partial result counter to new
P.R. symbol
Has P.R. counter reached minimum value?
"y" if yes
No; to exit
Yes; type sentence number
Codeword — alarm print
Alarm-P.R. counter below minimum [ type:
SENTENCE TOO LONG ]

Subroutine to Check for 6l._. Type
Operands in Dummy Instruction
Mask— Q
First two octal digits of "u" and "v"
operands to "A"
"u" and "v" operands = 61___type? yes;
take "v"
Mask for first two octal digits of "v"
-0
First 2 octal digits of "v" operand to
"A"
"v" operand = 61___type? yes; take "v"
Mask for first two octal digits of "u"
to " Qn

"u" operand = 61___type? yes; take "v"
To exit
Adv. cond ind. by 33 in op. code

Mask for first two octal digits of "v"
tO ”" Q"

First 2 octal digits of "v" operand to
"A"

"y" operand = 61.__type? yes; take "v"
To exit

Adv. cond. ind. by 35 in op. code

Adv. Nrp by 1 in "u" and "v"

To exit

Adv. Nrp by 2 in "u" and "v"

Adv. cond. ind. by 31 in op. code

Exit
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[
O
€
-~ O U1 W

®

& @

ot ol

®

®

w

10

—_ O O U W

13
14
15
16
17
20
21

22
23

24
25

IA

TP

TV

TP
TV

TP

MJ
CA

IA
TV
TP
EJ

MJ
CA

pp
ES  ESI2

RA5  RA4

PR2 PR

RA PP4

A £30000 3
RAA  PP6

A £300001]
BR  BR4

0 [ 30000 ]
PP11

SR

£30000] WT1

WT1 A

RAG SR7

RAT FC3

RA7 CT7

0 SR11
£300001 [ 30000 ]
CT10 FC5

LA LA6

ES ES12
RAS RA4

PR2 PR

RA SR15

A [ 30000 ]
RA4 SR17

A [ 30000 3
WI4 SR23
SR23  FCl
FC36 0

CTI0  [30000]
BR BR4

0 [ 30000 ]
SR26

Subroutine
to Enter Current Partial Result Symbol
in Expanded List and Operand List

"wo_n

Advance dummy tally (D) by 1 in "u" and
", n

v
Sety =D (advancey to add Dummy List to
Exp. List)
Decrease P.R. counter — new partial re-
sult (P.R. in A)
Available address in Operand List (B)—
"v" of NI
P.R. value — Operand List
Next address in Exp. List — "v" of NI
P.R. value — Expanded List
Adv. add. in Operand List (B8) by 1 in
” " and " "

Subroutine to Store
Partial Result Symbol for Subscript Oper-
ation in Expanded List and Operand List
Last subscript — "v" of WIl
Last subscript — "v" of A
P.R. counter = last subscript (i.e. sub-
script in A)
No, advance Nrp by one
Advance Nrp by increment (I)

Vacant

Set condition indicator — one (s.s. in A)
Enter P.R. value in "A" list

Advance dummy tally (D) by 1 in "u" and
"v" to count P.R.

Sety =D (advancey to add Dummy List to
Exp. List)

Decrease P.R. counter— new partial re-
sult (P.R. in A)

Available address in Operand List (B) to
17" " of NI

P.R value — Operand List

Next address in Expanded List — "v" of NI
P.R. value — Expanded List

Dummy inst. address — "v" of QT

Advance add. of QS — word following dum-
my inst.

Mask for op. code — Q

Condition indicator — op. code of word
following dummy inst.

Advance address in Operand List (B) by 1
in " " and
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40
41
42
43
44
45
46
47
30
51
32
53
54
35
56

MR WNMNHOOOO O »

:}OOOOOOOOOOO

-~
-J

IA
17

oo
Q3

COO0OOCO0OO0OO0COO0O0OO0O

]
2

COOTUNILhWOOOOO0OOOOOO0OOOOONM—HMFOO

[
C~NOCUR WNOOOOOOOCOOOOOOONHFOO

T

7T 0
07777 0
17777 e
0 0

0 T

FC40

T 0
oeee ree(
77000 0
0 61000

0 62000

0 64000

0 70000

0 73000

0 73777

0 74000

0 76777

0 77000
74777 0
74000 0
76777 0

Fixed Constants

" o n

Subscript for "u" in A

Subscript for "v" in A
" "

Operand for "u" in Q
Operand for "v" in Q
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57 0 0 3
60 0 0 76000
61 0 0 75000
62 11 0 0

3 0 0 7
64 0 0 50012  General power library routine callword
65 20 14000 0 Floating point-one
66 0 0 50051 Square_root library routine callword
67 0 0 50022 Int. x¥ where |y| > 29
70 6 0 0

71 0 0 31000

72 0 31000 0
73 0 0 700
74 0 0 7

75 37 40000 0
76 0 0 74777

77 0 77000 77000

IA FC100
100 0 61000 61000
101 0 61000 0
102 0 0 61000
103 0 77000 0
104 0 0 77000
105 35 0 0
106 31 0 0
107 0 01000 01000
110 0 20000 20000
111 0 0 4
112 0 0 50000
113 M 0 0
114 77  O7777 77777
115 33 0 0
116 0 777 77
117 0 0 16000
120 0 0 16100
121 0 7 7
122 77 TT777 77776
CA FCl23
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OO

10

12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32

IA RC

37
52
54
61
62
64

67
70
71
72
73
74
75
76
77
41
53
35
56
57
60
63
65

CA RC3

wh = O

(=N ]

WO OOOOOOOOOOOOCOOOOOCOOOOO0OO0O

IA
40
65
26
01
CA

Op. Codes Contain Operation
Symbols for Expanded List; Relative

PN34 to set
PNI Subscript operator to set
PN15 Floating subtract to set
PN17 Floating divide to set
PN45 Library operator to set
PN4AT Floating unary minus to set
PN51 Floating absolute value to set
SS POW +2 to set
PN62 POW -2 to set
PN64  POW +3 to set
LN2 POW -3 to set
LN POW % to set
LN4 POW - % to set
LN12 POW (4 to 63) to set
RR50 POW (-4 to -63) to set
IQ31 POW -1 to set
PN74 Storage operator to set

0 Floating plus

0 Floating multiply

0 Fixed plus

0 Fixed subtract

0 Fixed multiply

0 Fixed divide

0 Fixed unary minus

0 Fixed absolute value
5044
S054
TO Alarm Text
TO1 3
30506 63050 SENTEN
30016 65151 CEATO0O
46515 03222 ALONG

T04
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To

To preset RA
To preset RAl

To preset RA2
To preset RA3
presetRA4ERAS

To preset RA6
To preset RAT

To preset RA8

To preset SS3

IS

- O - (o) }

=

10
11

>

goo (=] oo

o o o O o

CA

LV
BL177

20077
20175
20177
20177
20675

02002

LvV12

BL177
RLTT

FL177
XQ177
XA1TT
EL677

30000
02002

62000
63000

Initial Addresses
B initial (initial add. Operand List)
Op. File 1 item (jn to search in "u" -
init. cross ref. item in "v")
"Q" list (jn to search in "u" - init.
add. "Q" List j.n "v")
"A" list (jn to search in "u" - init.
add., "A" List in "v")
Exp, list (jn to search in "u" - init,
avail, add. -1 in "v")
Initial P.R. value in "v" +1
Init, #lines in running prog +1000 in "u"
and "v" (counts MJ exit)
Red. P.R. List (jn to search in "u" -
init. add. in Red. P.R. List in "v")
a initial (initial address in Sorted List)
Init, add. in Exp. List +2

Limiting Addresses for Lists, etc.
Max. address in Oper. List in "u" and
"V" (max‘ B)

Max. jn in "u" and max.-address in "vy"
for redundant P.R. List

Max. jn in "u" and max. address in
for Op, File 1 item

Max jn in "u"™ and max. address in "v"

for "Q" List

Max. jn in "u" and max. address in "vy"
for "A" List

Max, jn in "u" and max. address in "v"
for Expanded List

Minimum P.R. value in "v"

Max. #lines object prog. body (incl, jump
to exit) +1001

Dummy callword for function input region
Dummy callword for pseudo operation in-
put region

" 1

v
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Subroutine to Store in List 1, Callword
of Library Routine and if Fixed Library

IA LS Routine, Callwords of its Cross-references
M 0 [ 30000 ]
TU LS26 LS13
TP FC CT13 Zero— index Cg3
EJ LS25 LS11 Callword = 50012? yes; to LS11
EJ LS21 LS12 Callword = 50022? yes; to LS12
RP 20003 LS14 Callword = 50031, 50041, or 50051%?
EJ LS22 LS7 Yes; to LS7
RJ LR LR1 50031, 50041, or 50051 callwovrd to List 1
M 0 LS13 50002 callword to list 1
RA CT13 FC23 Advance index by 2 in "v"
RA CT13 FC57 Advance index by 3 in "v"
TP [30000 ] A Callword — A
RJ LR LR1 Callword to list 1
RA LS13 FC2 Advance by 1 in "u" to address of next
callword
16 13 CT1i3 LS13 More callwords to store in list 17? yes;
to LS13
1T M 0 LS No; to exit
20 0 50002 0
21 0 350022 0
22 0 50031 0
23 0 50041 0
24 0 50051 0
25 0 50012 0
26 0 LS20 0
CA Ls27
Explanation of working Temporaries (WT)
WTO 0 [30000 ] 0 Temp O - op. code and "v" always Zero
1 0 0 [30000 ] Temp 1 - op. code and "u" always Zero
2 [— — —1 Temp 2
3 [— — —I1 Symbol tempi Floating point inst,
4 [— — —J Dummy inst, address | Register indicator
S [— — —7] Dummy instruction
6 [— — —] Subscript word following dummy instruc-

tion
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Explanation of Counters (CT)

CTO 0 L — J LCL — 3 Crc-no. relative constants
H 6 [ — 3 [ — 7 Crpt-no. ten lines in running prog. bedy
2 0 L — 1 [CL — J Crct-no. ten lines in relative constant
region
3 0 [ — J L — 1 Trp-subtally of no. lines in running prog.
4 0 L — J [ — 3 Trc-subtally of no. relative constants
0 [ — 1 [C — 1 Trpt-subtally of no. ten lines in running

prog. body
Trct-subtally of no. ten lines in rel,
const. region

o

o

(mm|
|

|_‘|‘

mM |
|

[

7 0O CL— 1 — 1 Increment (I)
10 [— — —J Condition indicator
11 0 g C — 1 Index counter (C;)
12 0 0 L — 37 Index counter (Co)
13 0 0 C — 1 Index counter (Cg)
List of running (current) Addresses in Lists (RA)
RAO C— — —31 B (available open address in Operand
List in "u" and "v")
1 [— — —1 Op. File 1 tally (jn in "u"-available
address in "v")
2 [— —_ —3 "Q" List tally (jn in "u"-available add-
ress in "v")
3 [— — —J] "A"™ List tally (jn in "u"-available add-
ress in "v")-
4 [— — —1 y -Expanded List tally (jn in "u"-last
used address in "v'")
5 [— — —J] Dummy tally (D) for Expanded List (same
format asy )
6 [— — —J Partial result (P.R.) counter (current
P.R. in "v")
7 [— — —1 Tally of number of lines in running pro-
gram +1000
10 — — —3 Redundant P.R. List tally (jn in "u" -

available address in ."v")
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4591

Equation Generation No., 3 Flow Charts

Equation Generation Phase

Preset equation
generation
phase

Preset address of next

(1)
L

Box-1

> word in Expanded List
in Box~1,

A

@

from Expanded List

Next dummy instruction Advance address in

< Expanded List by

. ¢

to temp 5 and "A" one
YES YES
Mask dummy operator Subscript manip- NO Floating point
symbol from op. code ulation operator? addition operator?
of dummy instruction
NO
Floating point no [ Floating point Floating point
division operator? multiplication NO [ subtraction operator?
operator?
YES YES YES




()

Fixed point
addition
perator?

"“\\

(.

\

NO

N

Fixed point

subtraction operator?

///’"\\\

NO

Fixed point
multiplication
operator?

(522)

S

yNO

Fixed point

e 2)

division operator?

S

NO

Library operator?

B

NO

Floating point
unary minus
operator?

(5

[No

=

1353

(1)

YES/ Fixed point unary
33 minus operator?

"' N~

¥

AN AN AN AN A,

NO

Floating point
absolute value
operator?

I

NO

\
Fixed point

absolute value
operator?

@

NO

Integral Power
(+2) operator?

&
n

NO

Integral Power
(-2) operator?

2

NO

Integral power

YES (+3) operator?

NO



Integral power
(-3) operator?

(//’"‘\\

S

NO

Power (1/2)
operator?

N

NO

Power (-1/2)

operator?

M

NO

Operator for inte

gral YES

power from 4 thru 63?

o

S8 EE

NO

Operator for inte
power from -4 thru

gral
~632 JLE

NO

Power (-1)
operator?

(B
58

NO

174

1

End Equation Generation Phase

Number lines in
body of object
program < 1002g?

YES

Number relative
constants in object
program < 1001g?

NN

YES

Number redundancy
temporaries in object
program <1001g?

T
&/

YES

Number of reusable
temporaries in object
program <7778?

/[\%
N

NO YES

Operator for

storing result

ALARM: "Sentence too
long™ typed out.
BQ

Rewind tapes

1354



Geet

Number of lines in
object program including
constants and tempor-
aries to "v" of second
word in Op., File 1

Codeword for third

Number of instruc-‘\\\
tionsin generated

line of prelude
to temporary

Instruction
[M3 - 00000 - 01000]
to temp 2,

A1l generated instru€5\
tions in routine
buffer

NO

routine including "10" Yes
lines < 170g?

Advance current address
in routine buffer by
number of relative con-|
stants (including "10"
lines) in relative con-

stant image.

X1 instruction
to routine buffer

Number of lines 1in
generated routine in-
cluding relative con-

stants £170g?

Generated routine will
not exceed routine
buffer (core)

YES

!

Cz




9G¢E1

Transfer partial block
of generated instruc-
tions from routine buf-
fer to routine image

on drum

Transfer relative con-
stants for routine to

routine image on drum

following generated

ude and routine to

Codeword from temp to
third word of prelude
in routine image on
drum

instructions

Is routine for pseud
operation statement?
(22--- callword)

YES

15

first line of prelude

Number of lines of prel-

in routine image on drum

Number of lines subject
to address modification
to second line of prel-
ude in routine image
on drum

Is routine for
separate equation?
(24--- or 25-~=)
callword

NO

Highest 70~-- type call-
word used in routine +2
to exit line of routine
to setup exit to second
word beyond last tempo-
rary for routine

YES

Send parameter to write
generated routine from
drum




LGET

Transfer relative con- Number of lines of prel- Number of lines subject
stants for routine to ude and routine to to address modification
routine buffer in core first line of prelude to second line of prel-
following generated in routine buffer in core ude in routine buffer
instructions in core

Codeword from temp to

third word of prelude
in routine buffer in
core

Is routine for pseudo Is routine for
. No ion? NO
operation statement? separate equation 14
(22---callword) (24---or 25---
callword)
YES YES
Highest 70--- type call-
Exit from equation word used in routine +2
generation phase to exit line of routine
to setup exit to second
word beyond last
temporary for routine,
>
OP write generated Send parameter to write
15 routine and Op. Filel generated routine from
item on tape core




Equation Generation Phase (Subscript Manipulation Operator)

S1 next word from
Expanded List to temp
6

—®

Advance current rela-
tive address by three

Advance current
relative address
by two

Check indicator from
op. code of temp 6

R7

Indicator
:0?

g

NO

Indicator
=17

NO

Indicator
?

A (4
:

NO

Indicator
= 37

NO

Indicator
:4?

(3 (.3

Indicator
= 579

Indicator
= 6?

:

i

@

NO

()]

Indicator must
equal 7,

1358

—® G-

Advance current
relative address
by four

Advance address counter
for Expanded List by one
to address of partial
result following last
subscript word for
current operator

v

Preset this address
in Box-1 of sub-
routine R1

R4

R2




=)
T

T

T

Advance current
relative address
by three

Advance current
relative address
by five

Advance current
relative address
by four

Preset Box-1 of Sub-
routine R1 to Expanded
List address of last sub-
script word for current
operator

Advance address counter
for Expanded List by two
to address of partial
result following last
subscript word for cur-
rent operator

Advance address counter
for Expanded List by
two to address of par-
tial result following
last subscript word for
current operator

Advance address counter
for Expanded List by one
to address of partial
result follewing last
subscript word for cur-
rent operator.,

Preset this address
in Box-1 of sub-
routine R1

1

< R
(=
(o

1359

Preset Box-1 of sub-
routine R1 to Expanded
List address of last
subscript word for cur-
rent operator

Ty (o
)




Advance current
relative address
by six

Advance current
relative address
by five

Instruction from temp
3 to temp 2

4

Advance address counter
for Expanded List by
three to address of par-
tial result symbol fol-
lowing last subscript
word for current operator

Advance address counter
for Expanded List by
three to address of par-
tial result symbol fol-
lowing last subscript
word for current operator

Preset this address
in Box-3 of sub-
routine R1

R1

N U U

Preset Box-1 of sub-
routine R1 to Expanded
List address of last
subscript word for

X1 Instruction

from temp 2 to routine
buffer

current operator

v

)
T G

Partial result symbol
for current operator
from Expanded List to
"yv" of temp 6.

4

Advance address counter

for Expanded List by

one to address of next
operator

) ®
) 8

!

O

-

‘

11 32000 30000
instruction to
temp 2




Equation Generation Phase (Fixed Point Operators)

(35 30000 32000)
Instruction to Z] @
temp 3
(36 30000 32000)
Instruction to @
temp 3
(71 32000 30000) (73 30000 32000)
Instruction to Instruction to
temp 3 temp 3

S1
ext word from Expande
List to temp 6

Advance current
relative address
by one

Indicator from Op.
code of temp 6 = zero?

YES !
X1

Instruction from temp
2 to routine buffer

(Indicator=one)| 3

Is partial result
symbol in “v"™ of temp
1 in "A" List?

JES

(11 31000 32000)
Instruction to
temp 2

NO

Advance current rel-
ative address by one

: ©
Instruction from temp @

2 to routine buffer

1361
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(13 32000 32000)
Instruction to
temp 2

P ¢

(12 32000 32000)
Instruction to
temp 2

S1
Next word from Ex-
panded List to temp
6

Partial result symbol
from "v" of temp 6

Indicator from Op.
code of word in temp
6 = zero?

ES

33

to "v", of temp 1 and"A

()

@)

(Indicator = one)

NO

Is partlal result
symbol in "v" of temp
1 in "A"™ List?

Advance current
relative address
by one

X1 \\
Instruction from temp

2 to routine buffer /

@—

(11 32000 30000)
Instruction to
temp 2

(32000) to "u" and

"o "

v" of register in~
dicator (temp 4)




Equation Generation Phase (Fixed Point Operators

and Floating Point Binary Operators)

(348)

Advance callword of
current reusable temp-

(3)

(10)

Is highest reusable
temp callword used
greater than current
callword?

NO
v

Advance current re-~
lative address by

one

(64 30000 30000)
instruction to
temp 3

Retain current call-
word as highest used

YES

\

X1
Instruction from temp
2 to routine buffer

3?

Current reusable temp
callword to "v" of
temp 2

(32000) to "u" and "v'
of register indicator
(temp 4)

1

(65 30000 30009)
instruction to
temp 3

y

Advance current re-
lative address by

one

X1
Instruction from temp
2 to routine buffer

&

1363

(66 30000 30000)
instruction to

temp 3




(67 30000 30000)
instruction to
temp 3

S1
Next word from Ex-
panded List to temp

Callwords ofg\\
subscripts (if
any) in "u" and
" "

v' of temp 6

Check indicator from
op. code of temp

y

Indicator
=0°?

Indicator
=12

Indicator
= 13g ?

Indicator
=27°?

NO NO

Indicator
=377

Indicator
2148?

NO
A

Indicator
=4°?

Indicator
= 15g ¢

Indicator
=168?

Indicator
=52?°

Indicator
=17g ?

Indicator
NO
ES Indicator Indicator
0 ,NO
ES Indicator Indicator
= 1llg ? = 22g ?
NO NO
y v

Indicator

Indicator
=238?

@a

1364



Indicator

‘ES Indicator
i = 35g ? )

NO
\

YES Indicator
= 36g ?

\ 0
= 26g ?

Indicator
@ ES = 408 ?
ﬂO
Indicator YE Indicator
= 278 ? = 428 ?

NO
v

Indicator YE @

Indicator

Indicator
= 44g ?

\
@ S Indicator
NO
\

Indicator

Indicator
= 34R ?

Indicator
must = 518

Indicator
=478?

Indicator

1365



99¢1

b

Advance current re-

S11 lative address by four

Advance current re-~
lative address by
three

i

O~

Advance current re- Is instruction in
lative address by four temp 3 (65 30000
30000)7?

.

S44




L9¢1

35

(16 32000 30000)
Instruction to
temp 2

(21 30000 30000) in-
struction to temp 2

.

Current relative 6
address to "u" of temp temp t°6

2

Callword in

"

\'

1" u" of
" of temp

(64 31000 30000) in-
struction to temp 2

_><[

Advance current re-~
lative address by three

Advance current re-

X1
nstruction from temp 2
to routine buffer

lative address by two

O

Advance current re-
lative address by

)

e

4) ]
]
/ N\



89¢T

Is instruction in
temp 3 (65 30000
30000)7?

YES

2.

NO

Advance current re-
lative address by
three

?

Advance current re-
lative address by four

(1)

VAVAVAS

(64 31000 30000)
instruction to temp
3

/
"""

Callword from "u" of
temp 5 to "v" of
temp 3




69¢1

?

Advance current
relative address
by three

R

?

Advance current
relative address
by three

?

Advance current
relative address
by one

T

Advance current
relative address
by two

Advance current

| relative address

by four

? ¢

Advance current
relative address
by four

)0 @

Advance current
relative address
by one

Advance current
relative address
by three

S3

instruction in
temp 3 (65 30000 N

e ot

30000)?

YES

)

S43 ‘i)

535

Advance current
relative address
by one.

$

(64 31000 30000)

A

Callword from

instruction to
temporary 2

"u" of temp 5
"v" of temp 5

to ._,<s29

ST

Instruction fro
temp 2 to
routine buffer

X1

&

®

Advance

(::)__4> relative address

by four

current

o



oLet

Advance current
relative address
by six

Advance current
relative address
by six

Advance current
relative address
by six

Advance current
relative address
by five

Advance current
relative address
by five

Advance current
relative address
by four

T2 792787

Advance current
relative address
by four

£333

S31

S40



TLET

P ¢ POeY e

Advance current

relative address |

by four

Advance current
relative address
by three

Advance current
relative address
by three

Advance current

relative address |

by four

Advance current
relative address
by two

Advance current
relative address
by four

Advance current
relative address
by two

Advance current
relative address
by two




clel

? 29999

8

&

Is instruction in
temp 3 (65 30000

30000)°?

T

YES

()

Advance current
relative address

by two

Advance current
relative address
by three.

Advance current
relative address
by five

S <P

Advance current

by five.

relative address

512

Advance current
relative address
by five.

Advance current
[ relative address
by five

B

Advance current
irelative address
by five

S12

(64 31000 30000)
instruction to
temp 2

Vavas

X1

Instruction from temp
2 to routine buffer

® ©

(D



@

®

Advance current
relative address
by five

VavaAVavava

Preset address of Advance address Partial result symbol

' next word in Ex~ in Expanded List from Expanded List to __-%*EED

gﬁndzd List in by one "v" of temp 6
x—-

\

ELeT

(31000) to "u"
and "v" of regis-
ter indicator

(temp 4)

(11 31000 32000)
instruction to
temp 3

—

Is instruction in
temp 3 (11 31000
32000)?

YES

A

J/

NO

Advance current
relative address
by one

=)




pLET

Equation Generation Phase (Library Routine Operator)

Obtain number of argu- Add number of arguments

ments for library rou- Store number of to (10 00000 00003) to Store "10" line
tine from library rou- arguments in in- form *10" line for —> for last argu-

tine callword in "v" of dex counter last argument ment in "10" line

temp 5 (temp 7) counter (temp 10)

S1 . s
Reduce argument Have instructions been Check indicator
. . Next word Ex~-
index in temp 7 generated to transfer all NO f):nd‘gdrugm;lo :;{emp from op. code
by one arguments to library rou-

6 of temp 6.
tine input?

YES
Indicator =
07

(09

ES

Indicator YE
O 5107

Indicator
NO Must = 33.

Indicator

113




GLET

(37 ——— ——— )
instruction to
temp 2

Library routine

callword from “u™

of temp 5 to "W
of temp 2.

Library routine
callword from ™v"

of temp 5 to "v" of

temp 2.

X1
Instruction from

temp 2 to routin
buffer

e

@ "10" line from temp 2
to routine buffer

X1

10" line (10
00002 00000) to
temporary 2

Advance current
relative address
by one.

(11 30000 32000)
instruction to
temporary 2

—

Library routine call-
word from "v" of

temp 5 to "v" of

temp 2

>

Callword from "u"
of temp 6 to "u"
of temp O




9L¢T

{-instruction
/from temp 2 to
routine buffer

e

"10" line for argument
| from "10" line counter
(temp 10) to temp 2,

X1-"10" 1line
from temp 2 to
routine buffer

Decrease "10" line
counter (temp 10)
”"n__1n

by one in

v L4

Advance current
relative address
by one

P

11 30000 32000 "u"
> instruction
to temp 2

of register indicator
(temp 4) to "u" of temp 2

N

Library routine callword
from "v" of temp 5 to

Advance current
relative address
by four

@

Advance current
relative address
by four

®

S ¢

Advance current
relative address
by three

7

Advance current
relative address
by three

7

3

S6

"v" of temp 2

y

11 30000 32000
instruction
to temp 2

Advance current
(:::>_>relative address
by two

11 30000 32000
instruction

Library routine callword
from "v

" e

of temp 5 to v

"1

to temp 2

_{Callword from "u" of

AL ;]

temp 6 to Mu

of temp 3
of temp 3

()

'10" line for argument
from "10" line counter
(temp 10) to temp 2

X3-"10" line
from temp 3 to

image

relative constant

Decrease "10™ line
counter (temp 10)

by one in "v",




LLET

Equation Generation Phase (Floating Point Unary Minus and Absolute Value Operators)

13 30000 31000
instruction
to temp 3

Indicator NO Indicator
= 1? =27

| YES

LE

12 30000 31000
(::>9 instruction
to temp 3

G

Advance current
relative address
by four

Indicator NOI

Sl-next word from
Expanded List to

Check indicator
from Op. code

temp 6 of temp 6
NO Indlcator
Indicator =0°?
must equal
45 YES

=@

O-00-—C

Advance current
relative address
by three

S12

Advance current
relative address
by two

Callword from "u" of
Temp 5 to "u" of

temp 3

@) ¢ Q*——

39

Callword from "u" of

()

temp 2 to "u" of temp 3

by one

Advance current
relative address

119

" "

u" of register indicator
@ @—) (temp 4) to "u" of temp 3




8LET

Power
2 4

P2

Power
-3 l

135

Indicator\NO

Indicator
:4?

Equation Generation Phase (Integral Power Operators)

Power l
-2

=

@ @

-1

P2
Power \W

PG

NO /Indicator\NO / Indicator\NO

S1—Next word
from Expanded
List to Temp 6

Indicator\NO

Check indicator
) from op. code
of temp 6

Indicator\NO

Indicator
must equal 33

67 30000 30000
Instruction
to temp 2

—>

Cal

lword from

m_

temp 5 to v

5

"1

u" of
of temp

by one

Advance current
relative address

Advance current
relative address

by one

67 30000 30000

instruction
to temp 2

"n_n

v" of register indi-
cator (temp 4) to

\

"v" of temp 2

Advance current
relative address
by three

O~

67 30000 30000
instruction
to temp 3

>(152

Callword from "u" of
temp 5 to "v" of
temp 3

temp 3

Callword from "u"
temp 6 to "u" of

of

(97) .




6LET

®

Advance current
relative address

32 30
inst

to

000 00000
ruction

Relative constant call-

temp 2

by three

\

word to "u" of temp 2

@

67 30000 30000
instruction
to temp 2

®

Advance current
relative address
by three

Fixed constant
word from "u" o
temp 6 to "u" o
temp 2

call- X1—Instruction
f from temp 2 to
f routine buffer

ﬁ@é

21 30000 30000
instruction
to temp 2

X1--Instruction
from temp 2 to
routine buffer

@

to "u" of temp 2

Current relative address

¥

Advance current
relative address
by three

Power Power
4 to 63 -4 to =63
<>~o ®
Power Power
1/2 -1/2

(@

Advance current
relative address
by two

Cx

buffer

X1-instruc-
tion from temp
2 to routine

Preset address of next
word in Expanded List

\P4 ’
in Box 4

Advance address

1‘I'k—«$49

in Expanded
List by one

Box~4

Word from

to temp 6

Expanded List]
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Equation Generation Phase (Operator to Store Result)

11 30000 30000 Set switch Set switch S1 next word Check indicator Tndicaton\ NO
instruction > > from Expanded from op. code |
to temp 3 @ o (® ® 0o ® List to temp of temp 6

Indicator) NO/Tndicator \NO_(TIndicator\ NO { Indicator\NO_{Indicator\ NO(Indicator) NO_[{Indicator|NO
@ = 14g? —158? =17¢? =20g°? =21g? =22g°? =23g°?
@ YE @ YE:§. YES @ , YE§@ YES

YES ndicator
= 248?

@-==
. NO . NO .
Indicator Indicator Indicator Indlcator Ind1cator
=30g? =31g? =32 ? —33 ? —3‘

YE 5,57) 155 55) 77’

Indicator
=26g°?

Indicator

=258?




NO/Indicator\ NO/Indicator \ NO
=45g7¢ =46g7? ‘

[Indicator

mu st equal

18€1

Advance current
relative address S6
by four

NO Indicator) (208

:478? I
N——

[res, @)

i)

Callword from

" "

temp 5 to "v

of Instruction from
of temp 3

temp 3 to temp 2

Advance current
relative address
by one

" "

u" of register indicator

(temp 4) to "u" of temp 3

Advance current
relative address
by two

S2

X1-Instruction
from temp 2 to
routine buffer

(6)—

Advance current
relative address
by three

Advance current
- relative address
by one

"1

Callword from "v" of

temp 5 to "v" of temp 3
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Equation Generation Subroutine for Floating

Point Operators

Partial result symbol Is partial result

n..1n

from "v" of temp 6

symbol in Redundant
to "v" of temp 1 and "A" Partial Result List? to "v" of temp 3

Callword of corresponding
YES
redundancy temporary storage

Exi

l NO “:,

K2

Is partial ™\ no Advance callword of
result symbol in Y 5| current reusable
Q" List? temporary storage by
one
YES

Is highest reusable temp
callword used greater than
current callword?

YES

>100

NO ‘;D

Retain current callword a. 3 Current reusable tem-
as highest callword used porary callword to "v"

of temp 3

Equation Generation Subroutine for Floating Point Unary Minus and Absolute Value Operators

Temporary storage callword or 31000
"n_.n

from "v" of temp 3 to "v" of >
register indicator (temp 4)

Temporary storage callword or
31000 from "v" of temp 3 to "u"
of register indicator (temp 4)

VA
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Equation Generation Subroutine for Power (1/2) and (-1/2)

Preset "10" line counte Sl-next word Check indicator . .
| (temp 10) to from Expanded from op. code Inglggtor NG Indic?;or NO
10 00000 00003 List to temp 6 of temp 6 B —1___
illa YES ‘!Ib YES |
Indicator
: 12

Indicator @g}%}ES
must equal 33

d

Advance current 11 30000 50051
relative address | 16;%* instruction
by two to temp 2

(12<-

Advance current 11 30000 50051 Advance current 11 30000 50051
relative address 5| instructien | @ relative address| | instruction
by one to temp 2 by one to temp 2
"u" of register
qz2 indicator (temp 4)
) to "u" of temp 2
Advance current 11 30000 50051 Callword from "u" Advance "10" line
relative address | instruction of temp 5 to 3 i counter (temp 10)
by three to temp 3 "u" of temp 3 by one in "v",
Resultant "10"
X3-"10" line line from "A" to
from temp 3 to temp 3.

relative constant
image




Vel

‘ )

X1l—instructio
from temp 2 to
routine buffer

\Va

9\@

relative
by one

Advance current

address

@9

Advance "10" line
counter (temp 10)
by one in "v",
Resultant "10"
line from "A" to
temp 2

X1-"10" line
from temp 2 to
routine buffer

Advance current
relative address
by three

&9

by one

Advance current
relative address

1“'"10" 1ine "10" line
from temp 2 to | 10 00002 00000
routine buffer to temp 2

X1—instructio
from temp 2 to
routine buffer

y
37 50051 50051
instruction
to temp 2




Geet

Equation Generation Subroutine for Power (2) and (-2)

Sl—next word
from Expanded
List to temp

)

Advance current
relative address
by one

Advance current
relative address
by four

Check indicator
from op. code of
temp 6

-6

Indicato NO Indicator
=57 =10?

=@E-

NO_{

Indicator
must equal 33
ndicator
= 117 %

66 30000 30000
instruction
to temp 3

132)ES

Callword from

" 1"

u" of temp 5

tO "u"

of temp 3

NO

Callword from
"u" of temp 5

_'_,0 "V"?

of temp 3

Advance current Advance current 66 32000 32000
relative address relative address ——> instruction
by three by one to temp 2
| S——

-
X1 instruction
from temp 2 to
routine buffer

Advance current
relative address
by four

Advance current
relative address
by one

6

X1 instruction
- from temp 2 to
routine buffer

-

Advance current
relative address
by three

&)

y

66 32000 32000
instruction
to temp 2

Advance current
relative address
by three

Exi

S58

(23




99¢€1

P 9

2

S1—Next word
from Expanded
List to temp 6

Check indicator
from op. code
of temp 6

Q

Advance current

Irelative address

by two

Advance current
relative address
by three

Advance current
relative address
by three

?

Advance current
relative address
by four

?

Advance current
relative address
by three

P

Advance current
relative address
by two

IRES

Equation Generation Subroutine for Power (3) and (-3)

of temp 2

<&

31000 to "u"

S5

2

|

Xl—-instruction
from temp 2 to
routine buffer

Indicator
must equal
338

Advance current
relative address

by two

S2

v




LGEI

Equation Generation Subroutines for Power (4 to 63) and (-4 to -63)

Preset address of next
word in Expanded List
in Box-5

Box-5

A

Advance address in
Expanded List by one

Word from Expanded
List to temp 6

Box~6

Op. Code from next
word in Expanded List
to "A" register

Preset address of next
word in Expanded List
in Box-6

register

Check indicator in
op. code of "A"

Indicator
= 0?

YES

Indicator
must
equal 338

Indicator
= 5?

Indicator
= 10,7




88tl

¢ ©

Lo

Advance current
relative address
by three

[66 31000 30000]
Instruction
to temp 2

Callword from "u" of

sitemp 5 to "v" of temp 1

U

Advance current
relative address
by three

Advance current
relative address
by three

Advance current
relative address
by four

%

¥

Advance current
relative address
by three

by three

Advance current
relative address

Advance current
S5 relative address
by three

Advance current

X1 Instruc-
tion from temp 2
to routine
buffer

Exit

relative address
by two




68¢C1

© 9 ¢ e

®

(72 30000
30000) in-

Subscripts ob-
tained in reverse

order

Box-3

Equation Generation Subroutines for Subscript Operator

struction to
temp 2

(71 32000
30000) in-

struction to
temp 6

Decrease (address) by
one to address of next
>{subscript word.  _ .
This subscript word from
Expanded List to temp 6

temp 2

Callword of multi-
éﬂplier from “u" of "v'" of temp 6
“rroml  |temp 6 to "u" of /

Callword from
S30

to "v" of temp
1

(42 30000 30000)
instruction

Current relative

" "

B address to "v
to temp 2 of temp 2
(73 30000
31000) in-

Advance "v" of

Callword of mod-

> ulus from "u" of

temp 2 by one

struction to
temp 2

(11 30000
32000) in-

~

struction to
temp 2

Callword from "v"

of temp 5 to "u"
of temp O

S34

temp 5 to "u" of
temp 2

v

X1
Instruction from temp
2 to routine buffer




06¢€1

(32 30000 000000}
instruction to

Decrease address in Box-
3 of R1 by one to address

temp 2

of next subscript word. |
This subscript word
from Expanded List to

temp 6

Callword from
> "v" of temp 6
to "u"” of temp O

Equation Generati

Box~2

on Subroutines

Instru
from t
temp 3

S34

ction
emp 2 to

Preset address of

next word in
Expanded List in
BOX -2 .

Indicator word
from Expanded
List to temp 6,

Advance address
in Expanded List

by one.

Indicator from op.
code of word in
temp 6 to "A"

register.




(15 32000 30000)
instruction
to temp 2

Callword from "u™

oo

Current relative
address to "v"

(16 32000 30000)
instruction to
temp 2

S2A

of temp 5 to "u
of temp 2

Callword from *'v*

a4t

of temp 5 to "u

(16 32000 30000)
instruction to
temp 2

of temp 2

(15 32000 30000)
instruction to
temp 2

(35 31000 31000)
instruction to
temp 2

Current relative

(35 31000 31000)
instruction to
temp 2

address to "u"
of temp 2.

Relative constant

", e

callword to "u
of temp 2.

of temp 2.

P PP EP PR Y

(15 32000 30000)
instruction to

Callword from "u"
of temp 5 to "u"

Relative constant
callword to "v"

7

temp 2 of temp 2 of temp 2.
(35 31000 31000) Relative constant
instruction to callword to "u"
temp 2 of temp 2.
X1

1391

Instruction from
temp 2 to routine
buffer




?

(35 31000 31000)
instruction to
temp 2.

Current relative

L

address to "v"
of temp 2.

7

(31 32000 00017)
instruction to
temp 2.

Callword from "u"

Ril

of temp 6 to "u

of temp O

(31 32000 00017)
instruction to
temp 2.

(32 30000 00000)
instruction to
temp 2.

Callword from
"v" of temp 6

v
to "u" of temp
0

? e Y

(32 30000 00000)
instruction to
temp 2

L. )

Callword from "v
of temp 5 to "u"
of temp 2

(31 32000 00017)
instruction to
temp 2

Callword from "v
of temp 6 to "u"
of temp O

? 9

(13 31000 31000)
instruction to
temp 2

e

(11 30000 32000)
instruction to
temp 2

—

" 1

v

wo.n

u

Callword from
of temp 6 to
of temp O

> ||| ®

?

(11 30000 32000)
instruction to
temp 2

’\\t

X1
nstruction from
emp 2 to rou-
tine buffer

1392

Exit



¢

(11 30000 32000)
instruction to
temp 2

>

Callword from "v“

of temp 5 to “u

"

of temp O

X1
Instruction from
temp 2 to routine

<

buffer

(11 30000 32- Callword from "u Exit

000) instruc- of temp 6 to "u"

tion to temp of temp O

2

(16 32000 Callword from "v* Relative constant
30000) instr- of temp 5 to "u" 3| callword to ™v" |
uction to of temp 2 of temp 2
temp 2

(32 3000000017)] (Callword from "u"
instruction }—sjof temp 5 to "W"
to temp 2 of temp 2

(16 32000 Callword from "u" Current relative
30000) instr—- L) of T,emp 5 to "u" L 5! address to "yt s,
uction to of temp 2 of temp 2.
temp 2

(15 32000 Current relative Callword from "v"
30000) instr-| .| address to "v™ of temp 6 to "u” |
uction to of temp 2 of temp 2.
temp 2

(15 32000 30000)
instruction
to temp 2

>

Callword from "u"
of temp 6 to "u"
of temp 2

Current relative
address to "v"
of temp 2.

(32 30000 00000)
instruction
to temp 2

» ¢ PP PP P I

L>i0f temp 5 to ™u

Callword from "u™

of temp 2

(16 32000 30000)
instruction
' to temp 2

Callword from "u™
of temp 5 to ™u"

uv
of temp 2

Relative constant
callword to "v"
of temp 2.

1393



V6gTl

7

Instruction from
temp 3 to temp 2

7

"o

Callword from "v

of temp 5 to "v
of temp 1

Equation Generation Subroutines

Instruction from temp

X1

2 to routine buffer

ﬂllwor
temp 1

S30

Instruction from
temp 3 to temp 2

symbol?
Callwor

d in "V" Of
partial result \AE
(i.e. 31000>

d?)

NO

Y2
Obtain pertinent tem-
porary storage call-
word

Temporary storage

1"ttt

lcallword to "v" of
temp 2 and "A".

Callword from "v" of
> temp 1 to "v" of >\
temp 2 and "A".

Exit

X1
\//;nstruction from temp

Instruction from
temp 3 to temp 2

S32A

S33

O Q9

’\\\ 2 to routine buffer

X/




S6¢El

S34

Call word from
"u" of temp 5
t 0 “ul' Of 't emp

0

\//E;II word in "u"
5| of temp O partial re-

sult symbol? (i.e.,
31000 > call word?)

NO

Y1 \\
btain pertinent

Temporary storage

temporary storage Y| call word to "u" of

call word // temp 2 and "A

Call word from "u"

of temp O to "u"
of temp 2 and "A"

Exit
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Equation Generation Subroutines

Instruction from
Temp 3 to Temp 2

"u" of register indi-

"n..n

Instruction

cator (temp 4) to "u
of temp 2

Instruction from
temp 3 to temp 2

| Instruction from
temp 3 to temp 2

"v" of register indi-

//f X1
>{from temp 2 to routine

,\\7 buffer

Exit

cator (temp 4) to "v"
of temp 2

Callword from "u" of

"n "

temp 5 to "u" of temp 3

Callword from "v" of

7" "

temp 5 to "v" of temp 3

£

S39A

@

540

i

Callword from "u" of
temp 5 to "u" of temp 3

=

"v" of register indi-
cator (temp 4) to "v"
of temp 3

AL 1

u” of register indi-
cator (temp 4) to "u"
of temp 3

Callword from "v'" of
temp 5 to "v" of temp 3

X2 Instruction
>from temp 3 to relative
constant image

|

[00 30000 30000]

Instruction to

temp 2




L6ET

Instruction from
temp 3 to temp 2

Callword from "u" of

"no.n

temp 5 to "u" of temp 3

Callword from "v" of
"1

temp 5 to "v" of Temp 3

OO ¢

Instruction from
temp 3 to temp 2

AVARRVA

/nstructlon from temp 2)— v
\\ to routine buffer

"A " "1

register to "v
of temp 3

Callword from "v" of X2 Instruction ;;
v

from temp 3 to relati
constant image

of temp 3

Callword from "u" of [00 30000 30000]

‘——**<:>>—”‘*’"A" register to "u"

Instruction to
temp 2

["v" of register indi-

cator (temp 4) to
"v" of temp 2

[21 30000 30000]
Instruction
to temp 2

i

Current relative address

1n..1n

Callword from 'v" of

to "u" of temp 2

temp 6 to "v" of temp 1

[31 32000 00017]

Callword from "v" of

" "

Instruction

to temp 2

Advance current rela-
tive address by one

temp 5 to "u" of temp O

S34

[67 30000 31000]

[66 31000 30000]
Instruction
to temp 2

Callword from "u" of

mw. . n

Instruction
to temp 2

temp 6 to "u" of temp 2

Callword of current reusable

"o

temporary storage to v
of temp 2

Decrease callword of current
reusable temporary storage ||
by one
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[66 30000 30000]
Instruction
to temp 2

Callword of current re-

usable temporary storage
to "u" of temp 2

Callword of current

/ X1
Instruction from

reusable temporary

storage to "v" of temp2

[11 30000 32000)
Instruction
to temp 3

Callword from "u" of

temp 5 to "u" of temp 3]

11 30000 32000]
Instruction
to temp 3

Instruction from
temp 3 to temp 2

temp 2 to routine
buffer

X2 Instruc-
tion from temp 3
to relative con-

stant image

Exit

[00 30000 30000]
Instruction

[32 30000 00017]
Instruction
to temp 2

Relative constant callword

to "u" of temp 2

to temp 2

Callword from "u" of
temp 5 to "v" of temp 3

X2 Instructio

[66 30000 30000]
Instruction
to temp 2

n

from temp 3 to rela-
tive constant image

Vi

temp 2 also to
of temp 2

Callword in "u" of

"n.n

v

Advance "v
of temp 2
by one

n_.n

[75 30000 30000]
Instruction
to temp 2

Exponent from rightmost two octal
digits of "v" of temp 6 less two

to "u" of temp 2 as

u for repeat >

instruction with j of zero

address to "v
of temp 2

Current relative

"..1"




66€T

[66 30000 30000] X2—Instruction YExit
Instruction from temp 2 to
to temp 2 ﬂ\\foutine buffer
[32] to op. code and
—>{ [00000] to "v" of
‘ temp 2

—— — ——— — ——— ——— ommm— — —— ——  — —— mem—  ——— —— e—— enmmm— oo— ————

| — m— aoo— e——

Equation Generation Subroutine to Store Instruction in Routine Buffer

‘ Instruction from temp 2 Advance current Number of words AN
X X . . YES \Fx1t
—» to current address in address in rou- in routine buffer
routine buffer tine buffer by less than 1708i//' ﬁ“\
one
NO :
Transfer instruc-
Reset current ad- tions from routine Advance current
dress in routine buffer to current address in rou-
buffer to initial address in routine tine image by
buffer address image on drum 170g
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Equation Generation Subroutine to Store Relative Constant in Relative Constant Image

()

Advance current rela-
tive constant callword
by one

Relative constant or
"10" line from temp 3

to current address in
relative constant image

Advance current ad-
dress in relative con-
stant image by one

Equation

BQ

Rewind tapes

Alarm: SENTENCE TOO
LONG Typed out

"

u" of "A" register to
"v" of "A" register

Partial result symbol from

Is partial result
symbol in Redundant

’Qrtial Result List?

NO

Y

YES

Is maximum address
in relative constant
image >current address?

YES

Generation Subroutine to Obtain Pertinent Temporary Storage Callword (TR)

—— on— oo— o— —— ——— ——— — oe—m— e —— e em———m — cwm— om——  o———— — ——

Callword of current reusable
temporary storage from seventh
word in Running Address List
to "u" "v" of "A" register

and "v
v

O
(=)

by one

Decrease callword in seventh
word of Running Address List

Exit

Determine relative
location of symbol in

Add base (57777g) from sixth word
of Running Address List to form

Redundant Partial List

callword of redundancy temporary
storage for partial result

Redundancy temp
callword to "u"
and "v" of "A"

register
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Equation Generation Subroutines for Fixed Point Operators

Indicator word Indicator from YES Advance current Callword from "v"
from Expanded List op. code of indicator relative address of temp 5 to "u" of
to temp 6 word = zero? by one temp O
[ No

@ Callword from "u" of
"A" to "u" of temp 3[E—

[11 30000 32000] Instruction from Exit
Instruction (S temp 3 to temp 2 Z3
to temp 2

: Callword from "v" of Instruction from
Indicator\ YES .
, = 1? temp 5 to "u" of temp temp 3 to temp 2 */834
—¢
NO | (IND=2) |
[13 32000 32000] X1 Instruc- Callword from "u" dvance current [35 30000 32000]
Instruction tion from temp 2 of temp 5 to "u" relative address Instruction
to temp 2 to routine of temp O by one to temp 2
buffer
Is partial result yEs [Callword of corre- | dvance current X1 Instruc-
symbol in "A" in Redun- sponding redundancy| sjrelative address | ion from temp 2
dant Partial Result List? temporary storage by one to routine
~— to "v" of temp 2 buffer

1



At

Set switch Partial result symbol
from "v" of temp 6 to
@_—) @ to '] "v" of temp 1 and "A"
Set switch
© o @ [

symbol in

4

Is partial result

"v" of temp 1 NO

in "A"™ 1list?

YES

Is partial result NO
symbol in "A"™ in Re-
dundant Partial Result

List?

YES

Callword of correspond-
ing redundancy temporary
storage to "v" of temp 2

Advance callword of

| current reusable

temporary storage
by one

Is highest reusable
temp callword used
greater than current

callword?

s NO

Current reusable temp Retain current call-

n.n

callword to "v" of
temp 2

word as highest used




RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE

UP421
EP537
BQ632
WA653
0P1047
CwW1211

BG2512
GE2542
EG2603
6Y2730
GZ3030
NZ3120
ZZ3150
GF3176
663262
GH3357
613457
6J3564
GK3624
GL3661
GM3713
GN3764
GP4043
6Q4131
GR4210
GWA27T7
6X4376
GA4472
GB4545
6S4600
GT4T16
GU5014
GV5073
SI5133
TR5154
6C5171
T15245
T05316
L65322

TT5324
RB5360
RA5550
XQ5561
XA5761
RL6161
EL6261
FLT161
CI7361

REGIONS FOR EQUATION GENERATION NO. 3

Uniprint
Machine Error Routine

Routine to Print Error Heading

Op. Control Routine
Constant Callword Routine

Temporary Storage

"Generated Routine" Buffer (1708 words)

Relative Address List 2 Inputs
"Q" List from

"A" List equa-
Redundant Partial Result List >tion

Expanded List Redun-
Op. File 1 Item for Generated Routine | dancy
“Generated Relative Constants" Image _) check

1403



REGIONS FOR EQUATION GENERATION NO. 3 (continued)

RE DL40102 Dimension List

RE RI65000 "Generated Routine" Image (used when Routine
exceeds routine buffer, RB)

RE 115245 Dummy Instructions

1404



Ha [$\] no = O

-
OO wl

13
14

15
16
17
20
21

22
23
24

25
26

27

HER

=

H5

S& 29 884 dZ2"RZ2

Equation Generation No. 3

BG
0
GC30

II50
GC20

GC27
GC30

GC21
GC17
GC17
GC41
RA2

RA1
RAl
RA2
RA1
RA2

BG30

[ 30000]
RA4

RAS

RA6

D
n

A7
29}

RB

RB3
RB4
RB3
R36
SI1

SI16
S112

GG45
TT1
G142
275
2714

GZ24
TR2

NZ21

Begin Generation

Exit from phase

Preset initial relative constant
callword (10000,)

Preset initial redundancy temp callword
less 1

Preset initial reusable temp callword
less 1

EQ. CW & # lines subj. add. mod.— 1st
line of prelude

#inputs = Zero —> 4th line of prelude
#outputs = Zero — Sth line of prelude
Sentence number—> 6th line of prelude
Exit line — 1lst line of Generated
routine

Preset add. in routine buffer for 2nd
line Gen., routine

Preset initial address in routine image
Preset initial address in relative
constant image

Preset switch

Zeroize temp O

Zeroize temp 1

Preset switch(B)

Preset repeat o search Redundant
Partial Result List

Preset repeat to search "A" List
Preset repeat to search "A" List
Preset repeat to search Redundant
Partial Result List

Preset repeat to search "A" List
Preset repeat to search Redundant
Partial Result List

1405



IA
TO

RA
Sp

5

SRBS

SEEEECEECEEEEEEECEEEEEEEE

GE2

GC6

(e}

TTS

17

GE40
GE11
GY
GF
GF2
GF4
GFé6
GZ
GZ3

GZ16
GL

GZ26
GN2
GZ30
GP
GP2
GQ
GQ2
GX
GX2

GW2
GR

1406

Generator Symbol Search

Preset address of next word in Expanded

List

Advance address in Expanded List by one

Dummy instruction from Expanded List

—>A

Dummy instruction to temp 5

Get operator symbol from Op.code of
dummy instruction

Operator symbol to "u” of A

Form[MJ[symbol | 0 |]—> A

Search list for operator symbol
Jump according to symbol

Symbol
Symbo1l
Symbo1l
Symbo1
Symbo1l
Symbo1l
Symbol
Symbo1l
Symbo1l
Symbo1
Symbo1l
Symbo1
Symbo 1
Symbol
Symbol
Symbol
Symbo1l
Symbo1l
Symbo1
Symbol
Symbo1
Symbo1
Symbo1

for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

subscript manipulation
floating plus

floating subtract
floating multiply
floating divide

fixed plus

fixed subtract

fixed multiply

fixed divide

library operator
floating unary minus (negq)
fixed unary minus (neg)
floating Abs. value
fixed Abs. value

POW + 2

POW - 2

POW + 3

POW -~ 3

POW 1/2

POW -~ 1/2

POW (4 to 63)

POW (=4 to =63)

POW -1
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03038(\91\?'(\3!\3
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38 8RE

MJ
CA

TJ
RJ
TP
RJ
RS

IJ

RS
TJ
TP
ST

TJ

SA

SA
SA

SP
TV

SP
SA

TP

RJ

EJ

ST
CA

GE40
7
GE41

EG
RA3

RA4
RA3

RA4
RA2
RA6
1147
SI
S16
GC27
S112

GC30
EG40

GA

GC53
EG6
WAl
UP3
oP
BQ6
GC50
EG11

EG2
GC45

EG14
EG2
RA6
EG20

EG2

FL1

RA6
11

RAS
TT2

SI1

EG41

TT3

Symbol for storage operator

End Generation of Equation

Number lines in object program body to
A

Is number of lines in object prog. body
more than 1001 g?

Yes; Type: SENTENCE (EQUATION)
Parameter for alarm text to type routine
Type: SENIENCE TOO LONG.

Rewind tapes and stop

Number of relative constants for object
program to A

Is number of relative constants more
than 1000g?

Yes, jump to type alarm

Number of redundancy temps for object
program to A,

Is number of redundancy temps more
than 1000g?

Yes, jump to type alarm

Number of reusable temps for object
program to A

Is number of reusable temps more than
T76g?

Yes, jump to type alarm

Number reusable temps + number redundancy
temps

Add number of relative constants

Add number of lines in object program
body

Number lines in object prog. including
temps to Op. File 1

Form codeword containing number of
redundancy temps, number of reusable
temps and number of relative constants
for third line of prelude for

routine,

Store codeword temporarily

[MJ 0 1000:]to temp 2 (jump to
exit)

Store inst. in temp 2 in routine image

Number of instructions in generated
routine < 17oé?~ -

No

Number of relative constants in relative
constant image to A
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MJ
TP
ST

SA
TJ

TP
ST
SA
RP
TP

TP
SA

RA
RP
TP
TV
RA
TV

ST

TJ
TJ
RA

TV

CA

EG40
0 EG45
SI12 A
GC30  TT3
SI1 0
6C42  EG101
SI1 A
GC24  TT4
GC31 17
A EG52
S16 EG53
[30000] EG54
RB [30000]
TT3 A
6C31 17
A EG62
TT4 TT1
SI6 EG63
EG63 _ TT1
[30000] EG64
CI (30000
EG63  EG53
TT3 EG53
6C27 0
A RI
6C40  RIl
RA5 RI2
EL A
6C46  EGT5
6C15  EGTT7
RAT GC2
A RI6
GC16  OP1
EG100

Number of relative constants in
relative constant image to A

Number lines in Gen. routine including
rel. const. < 1708?
No

Generated Instructions from routine
buffer

to current address in routine image
on drum

Relative constants from relative
constant image to routine image on drum
following generated instructions

Number lines in prelude & routine to
1st line of prelude

Number lines subject to address
modification to 2nd line of prelude
Codeword to third line of prelude

for routine

Sentence callword from first word in
Expanded List to A

Is callword for equation in pseudo
operation? (22~-=)

No, is callword for separate equation?
(24~=~ or 25-~=)

No, advance highest reusable temp
callword by two

Callword to "v" of exit line for
Generated Routine

Send parameter to write Generated Routine
from drum

1408



100
101

102
103
104
105
106

L W a%rd

107
110
111
112
113

114
115

116
117
120
121
122
123

124

TP
TP

TJ

TJ

RA

TV

TP

RJ

MJ
CA

EG100
TT3
GC31

S11
[30000]

CI

| Vo RWow4

EGi06
TT3
GC24
GC40

RAS
EL

GC46
GC15

RAT

GC43

opP

EG125

EG123

17

EG105
EG106
EG107

[30000]

QT
DLl

SI1
RB
RB1

RB2

EG120
EG122
GC2
RB6
OP1

op2

Number of relative constants in rel.
const. image to A

Relative constants from relative
constant image to

routine buffer in core following
generated instructions

Number lines in prelude and routine to
1st line of prelude

Number lines subject to address
modification to 2nd line of prelude
Codeword to third line of prelude
Sentence callword from first word in
Expanded List to A

Is callword for equation in Pseudo
operation? (22---)

No, is callword for separate equation?
(24~== or 25-==)

No, advance highest reusable temp
callword by two

Callword to "v" of exit line for
Generated Routine

Send parameter to write Generated
Routine from core

Write generated routine and Op. File

1 item on tape

Jump to exit from phase

1409



@ "su' 0
perator 1

RJ
Lo

AT
RP
TJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
RA

RJ
MJ
RA

MJ
RA

RA

RJ
RJ
MJ
RA

RA

MJ
RA

RA

RJ
CA

GY
GS5

IT16
30007
GYS

[\ )

N U W
>
w

o Q
wn
e
(3]

RA3

RA3

RA10

GV21
GS12

RA3
RA10

RA10

RA3

RA10

GV21
GY40

GS
25

GY14
GY5

GY15
GY20
GY22
GY30
GY34
GY42
GY47
GY61
GC1

GV31
GY73
GC2

GY73

GCo6
GV2
GV11
GV7
GY56
GC1
GV2
GCo6

GY67
GC4

GC36
GV2

GV1l

Generate Subscript Instructions

Next word from Expanded List to temp 6
Indicator from Op. code of word to "u"
of A

[MJ | INDICATOR | 00000 —=>A

Search list for indicator

Jump according to indicator

Ind
Ind
Ind
Ind
Ind
Ind

0
1
2
3
4
5

Ind =

Adv. current rel. address by 3 in "u"
and "v"

To R7

Adv. current rel. address by 2 in "u"
and "v"

Adv. current rel. address by 4 in "u”
and "v"

Adv. add. in Exp. List by 1— Add. of
P.R. value

Add.of word following last subs. in
Exp. List — "u" of TP

To R4

To R2

Adv. current rel. address by 3 in "u"

and "v"

Add. of last S.S. in Exp. List — "u"

of TP

Adv. Add. in Exp. List by 1— add. of
P.R. value

Adv. current rel. address by 5 in "u"
and "v"

Adv. Add. in Exp. List by 2—> Add. of
P.R. value

Add. of word following last S.S. in
Exp. List —"u" of TP

To R4
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40
41
42

43
44
45

46
47

50
51

52
53
54
55
56

60
61
62

63
64
65

67
70

71
72
73
74
75
76
(i

IA
RJ

RA
RA
SS
TU

MJ
RA

RA

RJ
RJ
RJ
RJ

RJ
MJ
RA
RA

SS

RJ
RJ
RJ

RA
RJ
RJ
TP
RJ
MJ
CA

GY40
GS12

RA3
RA10

GC6

RA3

RA10

GV21
GS12
GS12
GS12
TT3
ST

RA3
RA10

GC6

GS12
GS12
GS12
RA10

{30000]
RA10
GS12
GS12
1142
2213

GY100

GVT
GY55

GC36

GvV2

GY66
GC5

GC37
GV2

GV11
GV7
GV
GV
TT2
SI1
GY70
GC4
GC37

GV2

GV
GV
GY71

TT6
GC6
GV22
GVa27
TT2
272
2722

Generate Subscript Ins. (cont.)
To R2

Adv. current rel. address by 4 in "u"

and !lv!!

Adv. add. in Exp. List by 2 — Add. of
P.R. value

Dec. "u" of A by one —> Add. last subs
in Exp. List.

Add. of last S.S. in Exp. List — "u”

of TP

Adv. current rel. address by 6 in "u"
and "v™

Adv. add. in Exp. List by 3 — Add.
of P.R. value

Add. of word following last S.S. in
Exp. List — "u" of TP

To R4

To R2

To R1

To R1

Generated [SA— 0] inst — temp 2
Store inst. in temp 2 in routine image
Adv. current rel.add. by 5 in "u" and
Adv. add. in Exp. List by 3 — add. of
P.R. value

Dec. "u" of A by one — add. of last
S.S. in Exp. list

Add. of 1last S.S. in Exp. List — "u"
of TP

To R1

To R1

To R1

Add of P.R. value in Exp. List—s "u"
of NI

P.R. value — "v" of temp 6

Adv. add. in Exp. List by 1 in "u"

To RS

To R6

[TP A 30000] — Temp 2

1411
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IA

Fixed 0 TP

add. 1 RJ
2 MJ

@ Fixed 3 TP
ubt. 4 MJ
Fixed 5 RJ
mult. 6 TP
7 ZJ

10 RJ

11 MJ

12 RJ

13 RA

14 RJ

15 MJ

@ 16 TP
ixed 17 RJ
div. 20 RA

21 RJ
22 TP
23 TP
24 RP
25 EJ
26 TP

Fixed 27 MJ
Unary [ 30 TP
minus ; 31 RJ
ijea 32 ZJ

abs.
val. 33 RJ
34 TV
35 TP
36 MJ
CA

GZ
IT12
GZ53

1113

GS5
1124
G212

GT27

GT13
RA3
SI

I137
GZ53
RA3

ST
1141
TT1
[30000]

II131

1144
GSS
G234

GT27
TT6
IT1

GZ37

TT3
GZ40
27222
TT3
GZ1
GS
TT2
GZ10

GT21
GZ12
GTS
GC3
SI1
GY75
TT3
GZ40
GC3

SI1
TT2

GE

2722
TT2

GZ31
TT2
GS
GZ33

GT21
TT1

NzZ

Generate Fixed Point Inst.
[At 30000 A]—> Temp 3
To 21

[sT 30000 A]— Temp 3

Next word from Expanded List to temp 6
(P A 30000] — temp 2

Check indicator from op. code of

word in temp 6 '
Indicator = 0 (to S33)

Indicator = 1 (to S29)

Adv. current relative address by one
Store inst. in temp 2 in routine image

[DV 30000 A]— temp 3
To Z1
Adv. current rel. address by 1 in
"u" and 'lv"
Store inst. in temp 2 in routine image
[TP Q A]— temp 2
Partial result symbol — "A" register
Is partial result symbol in "A™ List?
es —> 22322; No— GE
TN A A]|— temp 2

M A A]— temp 2

Next word from Expanded List to temp 6
Check Indicator from op. code of

word in temp 6

Indicator = 0. (to S33)

Ind. = 1; P.R. symbol — "v" of temp 1
P.R. — "v" of A
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Ind

]

40
41

42
43
44

45
46

a7
50
51
52
53
54

56
57

60
61

63
64
65

66
67

RJ
ZJ

RA
Sp

RJ

TP
RJ

RJ

TJ
TP
RJ

TP
RJ
MJ
SP

MJ
CA

GZ40
GS5
GZ54
RA3
TTS
GT27

Il
GS12
TT3
27213
GC14
I131
ST
TTS
I112
GT27

TTS

TT3

GZ70

GS
GZ42

GC3
17
IT

GT22
TT3

TT2
GI17
TT2

[(30000]
GZ64
TT2
STl

TT

GC3
T2
GT22
G252
17

TT2
GZ62

Next word from Expanded List to temp 6
Check indicator in op. code of word
(to GZ42 if ind = 0)

Adv. current relative address by one

Operand symbol from "v" of temp 5 to
"u" of temp O

To S34

Operand or temp callword to "u" of
temp 3

[TP 30000 A]— to temp 2

To S32A

Instruction from temp 3 to temp 2

To GZ64 if indicator =1

Ind = 2; [IN A A] to temp 2

Store instruction in temp 2 in

routine image

Operand symbol from "u" of temp 5 to
"u" of temp O

Advance current relative address by one
[AT 30000 A]—> temp 2

To S34

Ind =1

Operand symbol from "v" of temp 5 to
"u" of temp O

Instruction from temp 3 to temp 2
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LN O

=

10
11
12
13
14
15
16
17

20
21

22
23
24
25

26
27

IA
RP
EJ
RA
RJ
TP
TP
RJ
MJ
RJ
RA
I
TP
RA
RJ

MJ
RP

EJ
TP
SS
SA

MJ
CA

NZ

[30000] NZ11
XA NZ2
RA3 6C3
ST S11
1131 TT4
1142  TT2
TT1 A
NZ21  Nz21
0 GE
NZ21  Nz21
RA6 6C3
RA7 NZ15
A RAT
A TT2
RA3 6C3
ST ST1

0 GE
[30000] [30000]

RL
RA2

Q
RA5

A
0
NZ30

NZ23
A
0
0

TT2
NZ16

Is partial result symbol in "A" List?®
Yes — NZ2; no—> NZ11

Advance current relative address by one
Store instruction in temp 2 in routine
image

Set register indicator to "A" in "u"
and "v"

[TP A 30000] — temp 2

Partial result symbol —> "v" of A
To Z2 (search Redundant P.R. List for
P.R.)

Exit - P.R. in "A" List and not in
Redundant P.R. List

To Z2 (search Red. P.R. List when P.R.
not in "A" List)

Advance current reusable temp callword
by one

Is highest temp callword used> current
callword?

No; retain current temp callword as
highest used

Reusable temp callword —> "v" of temp 2
Advance current relative address by one
Store instruction in temp 2 in routine
image

Is partial result symbol in Redundant
P.R. List?

Yes —> NZ23; No — repeat exit

jn— "u" & "v" of A

jon=(jn =) —="y" of A

Base redundancy temp callword + r —> "y"
of A

Redundancy temp callword to "v" of temp 2
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®®

® ©®

bl fd [ =
W no O~ UL WN = O

et
o~ o

17
20

21
22
23
24

25

HEdESR

RP
EJ
TP
SS
SA

RP
EJ

TJ
TP

RA
RJ
TP

MJ
CA

6225 27215
0 773
6C22  ZZ15
TT6 TT1
TT1 A

[30000] Zz14
RL ZZ7
RA2 A
Q 0
RA5 0
A TT2
0 [30000]]

[30000] zz16
XA [30000]
RA6 6C3
RAT 7721
A RAT
A TT2
RA3 6C3
SI s11
II31 TT4
0 GE
77.26

1415

o

artial result symbol to "v" of temp 1
P.R. symbol —"vy" of A

Is P.R. in Redundant P.R. List?

Yes to ZZ7 ; no to ZZ14

jn__> ”u" and "v" Of A

jn = (n~-r)—"v" of A

Base redundancy temp. callword + r—"y"
of A

Redundancy temp. callword —"v" of
temp 2

Exit

Is partial result symbol in "A" List?

No to ZZ16

Adv. current reusable temp callword

by one

Is highest temp used > current temp?

No, retain current temp callword as
highest used

Current temp. callword —> "v" of temp 2
Advance current relative address by one
Store inst. in temp. 2 in routine image
Set register indicator to "A" in "u"
and "v"



QFL
DilUS

Fl1.
subt.

mult.
Fl.
divide

(=R N NJ), IS AR U R e

IA
TP
MJ
TP
MJ
TP

RJ

Lo

AT
RP
TJ
MJ
MJ
MJ
MJ
MJ

MJ
MJ

MJ

MJ
MJ
MJ
MJ
MJ
MJ
MJ

MJ
CA

TT3
GF7
T3
GF7
TT3
GF7
TT3
GS

25

GF63
GF14

GG6
GG10
GG15
GG17
GG41
GG35
GG46
GG50
GH
GHS
GH10
GH14
GH21
GH24
GH40
GH45
GH50
GH56
GH66

Generate Floating Point Inst.
[FA 30000 30000] — temp 3

[FS 30000 30000] —> temp 3
[(FM 30000 30000] —> temp 3

[FD 30000 30000] —>temp 3

Next word from Expanded List to temp 6
Indicator from op. code of word to

"u" Of A

[MJ | INDICATOR | 00000 |— A

Search list for indicator

Jump according to indicator

Ind. = 0
Ind. =1
Ind. = 2
Ind. = 3
Ind. = 4
Ind. =5
Ind. = 6
Ind. = 7
Ind. = 10
Ind. =11
Ind. = 12
Ind. = 13
Ind. = 14
Ind. = 15
Ind. = 16
Ind, = 17
Ind. = 20
Ind. = 21
Ind. = 22
Ind. = 23
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40
41
42

A

“4J
44
45
46
47
50
51
52
53
54

56
o7
60
61

63

MJ
MJ

MJ
MJ

MJ
MJ
MJ
MJ
M

MJ
CA

GF40
24
25
26
27
30
31
32

34
35

40
42
43
44
45
46
47
30
51
GF64

GH72
GJ
GJ6
GJ11
GJ20
GJ27
GJ32
GI
GI7
GI13
GI21
GI25
GI33
GI36
GI43
GIS50
GI54
GI6l
GI65
GIT1

Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
Ind.
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O

OO WU WD

———

P et = e et
OV W

Do
o

NN
DN

WL NININY
— O =10~

W LW
W

W W W
oG

IA
RJ
RA

RJ
RJ
RJ
MJ
RJ
MJ
RJ
RA

RJ
RJ
MJ
RJ
MJ
RA

TP
EJ
RJ
RJ
RJ
RJ
MJ
RJ

RJ
TP
LQ
RJ

RJ
CA

GS12
RA3

GS12
GS12
GS12

GS12

GS12
RA3

GS12
GS12

GS12
RA3

1121
TT3

GS12
GS12
GS12
GS12

GS12
I15
GS12
IT6
TT6
RA3

GS12
1140
SI

GG40

GS42

GS6
GS27
GT2
GK
GS45
GG1
GS42
GC1

GS32
GT60
GK

GS45
GG11

G627
GS42
GS6
GS27
GI70
GK
GS60
TT2
GS7
TT2
25
TT2

GV4
TT2
SI1

Generate Floating Point (cont.)

To S11

Adv. current rel. add. by 4 in "u"
and "v"

To S2

To S6

To S28

To S12

To S11

Ady. current rel. add. by 3 in "u"
and "y"

To ST

To S44

To S12

Adv. current rel. add. by 4 in "u"

and "v"

[FS 30000 30000] — A

Is floating subtract inst. in temp 3%

No; tao S11
To S2
To Sé6
To S46

To S16

[Tv. A 30000] — temp 2

To S2A

[RA 30000 30000] — temp 2

Current relative address to "u" of
temp 2
To R3

[FA  Q 30000] — temp 2

1418

Store inst. in temp 2 in routine image



®

IA
MJ
RA

RJ
RJ
RJ
MJ

MJ
RA

RJ
RJ
RJ
MJ
TP
EJ
RA

RJ
RJ
RJ
MJ
RA

RJ
RJ
RJ

LQ

RJ

CA

GG40
RA3

GS12
GS12
GS12

RA3

RA3

GS12
GS12
GS12

I121
TT3
RA3

GS12
GS12
GS12

RA3

G512
GS12
GS12
1140
TT5

GS12

GGT5

GK
GC1

6S62
6S32
GT64
[30000]
6C2

GG43
GC1

GS62
GS32
GT52
GG45

GG64
GC1

GS42
GS32
GT30
GK

GS60
GS70
GS32
T3
25
TT3

GT43
GK

Adv., current rel. address by 3 in
"u" and "tvll

To S17

To ST

To S45

Switch

Adv. current rel. address by 2 in

ﬂuli and "v_"

Adv. current rel. address by 3 in "u"
and ”v"

To S17

To S7

To S42

To switch

[FS 30000~ 30000] — A

Is floating subt. inst. in temp 3?
No, advance current relative address
by three

To S11

To S7

To S41

Adv. current rel. address by 4 in "u"
and ”vll

To S16

To S20

To S7

[FA @ 30000]— temp 3

Operand symbol from "u" of temp 5 to
"v" of temp 3

To S39A

1419



o

et
SN Qb O N -~

11
12
13
14

15
16
17
20
21

22
23
24
25
26

27
30
31

32
33
34

35
36
37

IA
RA

RJ
RJ
RJ
MJ
RA

RJ
MJ
RA

RJ
RJ
MJ
RA

RJ
RJ
RJ

RJ
My

EJ
RA

RJ
MJ

RJ
TP
LQ

RJ
RJ
M
CA

GH
RA3

GS12
GS12
GS12
RA3
GS12
RA3

GS12
GS12

RA3
GS12
GS12
GS12
RA3
GS12
I121
TT3
RA3
GS12
RA3
GS12
1140
TTS

GT13
SI

GH40

GC1

GS13
GT73
GT16
GG45
GC3

GT54
GK3
GC1

GS13
GS27
GH3
GC1

GS13
GT73
GT30
GG45
GC3

GT33
GK3

GH31
GC3

GT36
GK3
GC2

GS60
TT2
25

GT5
SI1
GK3

Generate Floating Point (cont.)
Adv. current rel. address by 3 in
and "v"

To S3

To 547

To S32

To switch

Adv. current rel. address by 1 in "u”
and "v"

To S43

"u"

Adv. current rel. address by 3 in "u
and "y"

To S3

To S6

Adv. current rel. address by 3 in "u"
and llv”

To S3

To S47

To S35

To switch

Adv. current rel. address by 1 in "u
and "v"

To S36

[FS 30000 30000] — A

Is floating subt. inst. in temp 3?
No, advance current relative address
by one

To S37

Adv. current rel. address by 2 in "u"
and "v"

To S16

FA  Q 30000] — temp 2

Operand symbol from "u" of temp 5 to
"v" of temp 5

To S29

Store inst in temp 2 in routine image
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IA GH40 Generate Floating Point (cont.)

@ Ind 40 RA RA3 GC Adv. current rel. address by 4 in "u"
=17 and "v"
41 RJ GS12 GS42 To S11
42 RJ GS12  GS47 To S13
43 RJ GS12  GS32 To S7
44 MJ 0 GH54
(70 Ind 45 RA RA3  GC Adv. current rel. address by 4 in "u"
= 20 and ”v"
46 RJ GS12 GS45 To S12
_ 47 MJ 0 GH42
Ind 50 RA RA3 GC Adv. current rel. address by 4 in "u"
=21 and "v"
31 RJ GS12 GS35 To S9
52 RJ GS12  GS42 To S11
53 RJ GS12  GS40 To S10
54 RJ GS12 GT41 To S38
35 MJ 0 GG45 To switch
Ind 56 RA  RA3 GC5 Adv. current rel. address by 6 in "u"
=22 and "v"
57 RJ GS12 GS42 To S11
60 RJ GS12  GS47 To S13
61 RJ GS12 GS6 To S2
62 RJ GS12  GS13 To S3
63 RJ GS12  GS27 To Sé6
64 RJ GS12 GT14 To S31
65 MJ 0 GG45 To switch
@Ind 66 RA RA3 GC5 Adv. current rel. address by 6 in "u"
=23 ‘ and "v"
67 RJ GS12 GS45 To S12
70 RJ GS12  GS47 To S13
71 MJ 0 GH61
(79Ind 72 RA RA3  GC5 Adv. current rel. address by 6 in "u"
=24 and "v"
73 RJ GS12 GSé6 To S2
74 RJ GS12 GS53 To S14
75 RJ GS12 GS17 To S4
76 RJ GS12 GS42 To S11
7 MJ 0 GH63
CA GH100
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IA GI Generate Floating Pt. (Function 61--~ type)

RA RA3 GC4 Adv. current rel. add. by 5 in "u"
and "v"

RJ GS12 GSé6 To S2

RJ GS12 GS42 To S11

RJ GS12 GS13 To S3

RJ GS12  GS27 To Sé6

RJ GS12 GT14 To S31

MJ 0 GG45 To switch

RA RA3 GC4 Adv. current rel. add. by 5 in "u"
and "v"

RJ GS12 GSé To S2

RJ GS12 GS45 To S12

MJ 0 GI3

RA RA3 GC Adv. current rel. add. by 4 in "u"
and "v"

RJ GS12 GST2 To S21

RJ GS12 GS42 To S11

RJ GS12 GS32 To ST

RJ GS12 GT46 To S40

MJ 0 GG45 To switch

RA RA3 GC Adv. current rel. add. by 4 in "u"
and "v"

RI  GS12 GST2 To S21

RJ GS12 GS45 To S12

MJ 0 GI16

RA  RA3 GC Adv. current rel. add. 4 in "u" and "v"

RJ GS12 GS23 To S8

RJ GS12 GS62 To S17

RJ GS12 GS32 To ST

RJ GS12 GT42 To S39

MJ 0 GG45 To switch

RA RA3 GC1 Adv. current rel. add. by 3 in "u"
and "v"

RJ GS12 GS23 To S8

MJ 0 GI30

RA RA3 GC1 Adv. current rel. add. by 3 in "u"
and "v"

RJ GS12 GS6 To S2

GI40
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40
41
42
43

44
45
46
a7
51
52
53
54

55
56
57
60
61

62
63
64
65
66

70
71

73

74
(6]

77

100
101
102
103

104

IA
RJ
RJ

RA

RJ
RJ

MJ

RA

ann

RJ
RJ
MJ
RA

RJ
RJ
RJ
MJ
RA

RJ
RJ
MJ
RA

RJ
RJ
MJ

EJ
RA

RJ
RJ
MJ
RA

CA

IA
RJ
RJ
TP
RJ

MJ
CA

G140

GS12 GS13
GS12 6Ti4
0 [30000]
RA3  GC
GS12 GSé
6512 GS13
6S12  GT73
0 GH64
BA3  GC2
6S12  GSé6
6S12  6T2
0 6K3
RA3  GC
6512  GS6
GS12  GS13
6S12  6S27
0 GH64
RA3  GC2
6512 GS13
GS12 GT16
0 GI42
RA3  6C2
GS12 GS13
GS12  GT30
0 6142
I21 A
TI3  GIT7
RA3  GC2
GS12  GSé6
GS12  GI70
0 6K3
RA3  GC1
GTI100

61100

GS12  GS101
GS12  GS60
1140 TT2
S1 SI1
0 GK3
61105

Gen. F1. Pt. (Function 61~~~ Type) (cont.)

To S3

To S31

Switch(B)

Adv. cuF¥rent rel. add. by 4 in "u"
and "v"

To S2

To S3

To S47

AAd.. PR PYV YN ~1 ~AAAd e O 2. M__1t C WN_N
AQV, CUrTeiiL Yei, ald.0y < 1n U o 'V

Adv. current rel. add. by 4 in "u"
and "v"

To S2

To S3

To S6

Adv. current rel. add. by 2 in "u"
and "v"

To S3

To S35

To switch

Adv. current rel.
and "v"

To S2

To S19

To switch

[Fs 30000~ 30000] — A

Is floating subtract inst. in temp 3?
No, advance current relative address
by two

To S2

To S46

add. by 2 in "u"

Adv. current rel. add. by 3 in "u"

and "v"

To S23

To S16
[FA o 30000] = temp 2

Store instruction in temp 2 in
routine image
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DO bt et bt et e e
[@RES Nea &) B -NEJLN G O =~ N W (o]

[\N S\
QO DN

[4%) NN DN
o L W= d) BN

W
D

Lo
~NO U1

GJ Generate Floating Point (cont.)

RA3 GC4 Adv. current rel. address by 5 in "u"
and ”V"

GS12  GS42 To S11

GS12  GS47 To S13

GS12 GS23 To S8

GS12 GS32 To ST

0 GJ16

RA3 GC4 Adv. current rel. address by 5 in "u"
and "v"

GS12 GS45 To S12

0 GJ2

RA3 GC4 Adv. current rel. address by 5 in "u"
and "v"

GS12  GS32 To S7

GS12 GS6 To S2

GS12 GS42 To S11

GS12  GS27 To S6

GS12 GT42 To S39

0 GG45 To switch

RA3 GC4 Adv. current rel. address by 5 in "u"
and "v" ,

GS12  GS42 To S11

GS12  GS47 To S13

GS12 GST2 To S21

GS12  GS32 To ST

GS12 GT46 To S40

0 6645 To Switch(h)

RA3  GC4 Adv. current rel. address by 5 in "u"
and "v"

GS12 GS45 To S12

0 GJ22

RA3 GC4 Adv. current rel. address by 5 in "u"
and "vy"

GS12 GST2 To S21

GS12 GS35 To S9

GS12  GS42 To S11

GS12  GS40 To S10

0 GJ25

GJ40
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TP

RJ

EJ
RA

RJ

TP
RP

TP
SS
SA

{ RP
1EJ

RA

TJ

<L

RA10
RA10

[30000]
TI33
1141
6K34
TT3
1141
RA3

GS12

TT6
RA2

TT1
[30000]

RL
RA2

RAS

RA

[(30000]
XQ
RA6

RA7

0
GK35

GK2
GCo6
TT6
TT4

TT3
GK13

GK12
GC3

GT14

GE
TT1

GK16

A
GK25

GK20
A

0

IT3
GK34
GK26
GK30
GK34
GC3

GK33
RAT

TT3
[30000];

1425

Generate Floating Point (cont.)
Address of next word in Expanded
List — "u" of TV

Advance address in Expanded List by
1 in "

Partial result symbol from Expanded
List to "v" of temp 6

Set register indicator to ™Q" in "u"
and "y"

[TP Q A] —> temp 3

To K1

Inst. in temp 3 —> A

Is inst. in temp 3 =[TP Q A]?®
No; advance current relative address
by one

To S31 (store instruction in temp 3
in routine image)

Partial result symbol from "v" of

temp 6 to "v" of temp 1

Preset repeat to search Redundant

P.R. List

Partial result symbol to "v" of A

Is partial result symbol in Redundant
P.R. List?

Yes, to GK20; no, to GK25

jn to "u" and "v" of A

jn = (jn-r) to "v" of A

Base redundancy temp callword + r to
"v" of A

Redundancy temp callword to "v" of
temp 3

Preset repeat to search "Q" List

Is partial result symbol in "Q" List?
Yes, to GK34; no, to GK30

Advance current reusable temp callword
by one

Is highest temp callword used > current
callword?

No, retain current temp callword as
highest used

Reusable temp callword to "v" of temp 3
Exit



®

IA
TP

QT
TP

J

TP
Sp

RJ

RJ

RJ

AT
RP
TJ

MJ
MJ

MJ
MJ
CA

GL
GC7

TTS

GC32
TT7

TT7
RA3

1114
TTS

TTS
ST
1143
ST

GS5

I116
30006
GL23

LU WO
(]

GL32

TT7

TT10

GL16
GC3

17

TT2
TT2
SI1
TT2
S1

GS
25

A
GL31
GL23
GM
GM12
GM17
GM25
GM30
GM43
GM46

Generate Library Routine Reference
Mask for rightmost octal digit of "v"
— 0

Number of arguments for library routine
to temp 7

[1o 0 3] —=A

Set 10 line counter =10 line for last
argument

Have all arguments been generated?

Yes, advance current relative address

by one

EI)IIJ_ — ]->temp 2

Library routine callword from "v" of
temp 5 to "u" of A

Library callword to "u" of RJ in temp 2
Library callword to "v" of RJ in temp 2
Store inst. in temp 2 in routine image
[10 00002 00000] to temp 2

Store "™10™ line in temp 2 in routine
image

Next word from Expanded List to temp 6
Indicator from op. code of word to
"u" of A

[MJ | indicator | 00000| to "A" register

Search list for indicator
Jump according to indicator
Ind.= 0

Ind.
Ind.
Ind.
Ind.
Ind.
Ind.

O LI

TR T | | I T |

1426



®

t
-

®

I
[3%)

®

1l
W

S

N
N

®

Ind

Ind

Ind

17

20
21
22
23
24
25

26
27
30

31
32
33
34

35

37

IA
RA

TP
v

RJ
RJ
TP
RJ

RA

TP

TV

MJ
RA

RJ
RJ
RJ
TP

RJ
MJ
RA

RJ

RJ
TP

RJ

TP
CA

GM
RA3

In
TTS

TT6
GT27
ST
TT10
ST
TT10
RA3

In
TT4

TTS

RA3
GS12
GS12
GS12
In
RA3
GS12
RA3
GS12
GS12
In
TTé6
TTS
GS12

TT10
GM40

GC3

TT2
TT2

IT

GT22
S
TT2
ST1

GC11
GL4
GC3

TT2
TT2

TT2

GMS

GS56
GS106
GS27
TT2
GM15

GS45
GM21
GC1

GS36
GS32
TT3
T3
TT3

GT43

Generate Library Routine Ref. (cont.)
Adv. current rel. add. by 1 in "u"
and "y"

[TP 30000 A]—> temp 2

Library routine callword to "v" of
TP inst. in temp 2

Argument callword from "u" of temp 6
to "u" of temp 1

To S34

Store inst. in temp 2 in routine image
"10" line for argument to temp 2
Store "10 1line"™ in temp 2 in routine
image

Decrease "10" line counter by one
Adv. current rel. add. by 1 in "u"
and ”V”

TP 30000 A] — temp 2

"u" of register indicator to "u" of
TP inst. in temp 2

Library routine callword to "v" of TP
inst. in temp 2

Adv. current rel. add. by 4 in ™u"
al‘ld "v"

To S15

To S2

To S6

[TP 30000 A] — temp 2

Adv. current rel. address by 4 in "u"
and "V'l

To S12

Adv. current rel. address by 3 in "u"
and "V"

To S15

To S7

TP 30000 A] — temp 3

Argument callword to "u" of TP inst.
in temp 3

Library routine callword to "v" of TP
inst. in temp 3

To S39A (inst. in temp 3 to relative
constant image)

"10" line for argument tec temp 3
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40

4
42
43

44
45
46

47
50

IA
RJ

RS
RA
RJ
RA
RJ
CA

GM40
SI

TT10
RA3
GS12
RA3
GS12

GM51

ST12

GC11
GL4
GC1

GS45
GM32
GC2

GS106
GM23

"10" line in temp 3 to relative
constant image

Decrease "10" line counter by one
Adv. current rel. add. by 3 in "u"
and "v"

To S12

Adv. current rel. add. by 2 in "u"
and 'lv”

To S25
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Ind

34
35

36
37

MT
JUtY

MJ
MJ
MJ
MJ
RJ
RA

RJ
RJ
RJ
RJ
RJ

RJ
RA

RJ

RJ
RJ

RJ
CA

GS12
RA3

GS12
GS12
GN56
GS12

GS12

GS12
RA3

GS12
TTS

GN56
GS12

GS12
GN40

TT3
GN3
TT3
GS
25

A
GN16
GN10

N7
TJINL

GN26
GN30
GN37
GN41
GN45
GN47
GV36
GC

GS6

GS27
GN52
GT14

GE
GS45
GN20
GS36
GC1

GS32
TT3

GN52
GT43

GE
GS45

Generate Floating Neg. and Abs. Value
[TN 30000 Q] —>temp 3

[TM 30000 Q]—> temp 3

Next word from Expanded List to temp 6
Indicator from op. code of word to "u"
of A

Form [MJ [indicator | 00000] in A
Search list for indicator

Jump according to indicator

Ind.= 0
Ind.= 1
Ind.= 2
Ind.= 3
Ind.= 12
Ind.= 15
Ind. = 45
To S48

" "

Adv. current rel. address by 4 in "u
and "v"

To S7

To S6

To NI

To S31 (store instruction in temp 3 in
routine image)

To S12

To S48

Adv. current rel. address by 3 in "u"
and "v"

To S7

Operand callword from "u" of temp 5

to "u" of temp 3

To

To S39A (inst. from temp 3 to relative
constant image)

To S12
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]
-

Ind
15

Ind
45

no

40
41
42

43
44
45

46
47
50
51
52
53
54
59
56

IA
MJ
RJ

RA

RA
RJ

TR

SP

CA

GN40

GT27
TT2

RA3
TT4
RA3
GS12
GK34

T3
TT3

GN37

GN31
GT21
TT3

GC3
GN23
TT3

GN43
GC2
GS6
GN23
GK13
TT4
17

[30000]|

Gen. F1. Neg. and Abs. Val. (cont.)

To S33

Operand or temp callword to "u" of

temp 3

Advance current relative address by one

"u" of register indicator to "u" of

temp 3

Advance current relative address by two
To S2

To K1
Set "v" of register indicator

Set "u" of register indicator
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26) POW

NS

27) POW

|
N,

®

Ind

Ind

(®

ng Ind

U W= O

10
11
12
13
14
15
16
17
20

21
22
23

24
25

27
30

31
32

33

34
35

36
37

IA
RJ

T
J

RJ

RJ
LQ

RP
TJ
MJ
MJ
MJ
MJ
MJ
MJ
RA

RJ
RA
RJ
RJ

RJ
TP

Lo

RJ

MJ
RA

RJ
RJ
CA

GP
GP65

GP65
GS12

GS3

IT16
30005
GP12

10
11
33
RA3

GS12
RA3

GS12
GS12
GS12
1122
TTS5

TTS

GS12

RA3

GS12
GS12
GP40

GP5
GK3
GP5
GU
GK3
GS
25

GP17
GP12
GP20
GP23
GP35
GP46
GP57
GP61
GC3

GU34
GP65

GV36
GU54
GS32
TT3
TT3

25
TT3

GT43

GP65
GC1

G024
GS21

1431

Generate Int. Power Inst.
To P2

To P2

To S49

Next word from Expanded List to temp 6
Indicator from op. code of word to "u"
of A

Form [MJ | indicator | 00000| in "A"
Search list for indicator

Jump according to indicator

Ind.= 0
Ind. = 4
Ind.= 5
Ind.= 10
Ind. = 11
Ind. = 33

Adv. current rel, address by 1 in "u
and "v"

To S56

Adv. current rel. address by 4 in "u"
and "V’l

To S48

To S59

To ST

[FM 30000 30000] — temp 3

Operand callword to "u™ of FM inst.
in temp 3

Same callword to "v" of FM inst. in
temp 3

To S39A (inst. from temp 3 to relative
constant image)

Advance current rel. address by 3 in
” u” and "v"

To S54

To S5



(:? Ind
=10

B &

Ind

Ind

40
41

42
43
44
45
46
47

50
51
52
53

54
55

56
57

60
61

62
63

65

TIA
RJ
RA

TP
RJ
RJ

RJ
RA

RJ
RJ
RJ
RA

TP
RJ

RA

RA
RJ
RJ
RJ

CA

GP40
GS12
RA3

1134
ST
GU33

GS12
RA3

GS12
GS12
GS12
RA3

1134
SI

RA3

RA3

G512
GS12
GS12

GP66

GS64

TT2
S11
G027
GP65
GS66

GS76
GS21
GS64
GC3

TT2
SI1

GP65
GC1

GP30
GC1

GS6

6S101

6U52
[30000]

Generate Int. Power Inst. (cont.)

To S18

Adv. current rel. address by 1 in "u™
al’ld llv'l

fM A A] to temp 2

Store inst. in temp 2 in routine image
To S55

To S19

Adv. current rel. address by 4 in "u"
and "v"

To S22

To S5

To S18

Adv. current rel. address by 1 in "u"
and "v"

fM A A] to temp 2

Store instruction in temp 2 in routine
image

Adv. current rel. address by 3 in "u"
and "v"

Adv. current rel. address by 3 in "u"
and "v"

To S2

To S23

To S58

Exit
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IA GQ Generate Int. Power Inst. (cont.)

0 RJ GQ54 GQ5 To P3
1 MJ 0 GK3
2 RJ GQ54 GQ5 To P3
3 RJ GS12 GU To S49
4 MJ 0 GK3
5 RJ GS5 GS Next word from Expanded List to temp 6
6 LQ A 25 Indicator from op. code of word to "u”
of A
7 AT In6 A Form [MJ |indicator [ 00000 in "A"
10 RP 30005 GQ17 Search list for indicator
11 TJ GQ12 GQ12 Jump according to indicator
12 MJ 0 GQ20 Ind.= 0
13 MJ 4 GQ25 Ind.= 4
14 MJ 5 GQ34 Ind.= 5
15 M 10 GQ42 Ind.= 10
16 MJ 11 GQ46 Ind.= 11
17 MJ 33 GQ51 Ind.= 33
qab Ind 20 RA RA3 GC2 Adv."cgrrent rel. address by 2 in "u"
AN and v
21 RJ GS12 GU34 To S56
22 TO I133 TT12 "Q"™ address to "u" of instruction in
temp 2
23 RJ S1 ST1 Store instruction in temp 2 in routine
image
24 MJ 0 GQ54
(:>‘Ind 25 RA RA3 GC1 Adv. current rel. address by 3 in "u”
= 4 and !lv!l
26 RJ GS12 GV36 To S48
27 RJ GS12  GS32 To S7
30 RJ GS12 GU14 To S52
31 RA RA3 GC2 Advance current rel. address by 2 in
"u" and l’v"
32 RJ GS12 GU10 To S51
33 MJ 0 GQ55
qab Ind 34 RA RA3 GC1 Adv. current rel. address by 3 in "u"
= and "V”
35 RJ GS12 GU24 To S54
36 RJ GU33  GU27 To S55
37 RJ GS12  GS21 To S5
CA GQ40
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Ind
10

Ind
11

Ind
33

]

40
41
42

43
44
45
46

47
50
51

52
53
54
55
56

RJ
RA
RJ
RJ
MJ
RA
RJ
RA

RJ
MJ

RJ

CA

GQ40
GS12

RA3

GS12
GS12

RA3
GS12
RA3
GS12

GS12
GQ57

GU20
GQ31

GS66
GST6
GQ37
GC1

GS76
GQ37
GC2

GS6
6Q40
[30000]
GU4
6Q54

Generate Int. Power Inst. (cont.)

To S53

Adv. current rel. address by 4 in "u”"
and "v"

To S19

To S22

Adv. current rel. address by 3 in "u"
and "y"
To S22

Adv. current rel. address by 2 in "u"
and "v"
To S2

Exit
To S50
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@ POW

Qiilnd

RJ
RJ
TP

TV

RJ

RA

CA

GT13
RA3

RA3
1123
TT4
RA3
GS12
GS12
1123
TT6

TTS

GS12

RA3

1132
GR40

GS
25

A
GR13
GRS
GR14
GR21
GR25
GR36

Fats =3}

GRS0
GR53
GR57
TT2
25

GTS
GC3
GR45
GC3
TT2
TT2

GR45
GC1

GS66
GS32
TT3
TT3

25
TT3

GT43

GK3
GC1

TT2

Generate Int. Power Inst. (cont.)
Next word from Expanded List to temp 6
Indicator from op. code of word to "u"
of A

From IMJ lindicater 100000 to "A"
Search list for indicator

Jump according to indicator

Ind.=
Ind.=1
Ind.= 4
Ind.= 5
Ind.= i0
Ind.= 11
Ind.= 33

[FD 30000 30000]— temp 2

Operand callword from "u” of temp 5 to
"v" of temp 5

To S29

Advance current relative address by one

Advance current relative address by one
D 30000 30000] —> temp 2
v" of register indicator — "v" of
temp 2

Advance current relative address by
three

To S19

To S7

[FD 30000 30000] — temp 3
Constant callword for floating point
one to "u" of temp 3

Operand callword to "v" of FD inst. in
temp 3

To S39A (inst. from temp 3 to relative
constant image)

Advance current relative address by
three
[5A 30000 0] - temp 2
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RJ
RJ
RJ

RJ
RA

RJ

RJ
RJ
MJ

RJ

RJ

RJ

CA

GR40
RA4

SI
GS12
GU33
TT6
ST
RA3
GS12
RA3

GS12
GS12

RA3
6S12
116
GT13
RA3

SI

GR67

TT2

Sn
GS17
GU27

SN
GK3
GC1

GS101
GR62
GC1

GS114
GS17
GR44
GC2

GS101
GR44

GTS
TT2

S11
GR44

Gen, Int. Power Inst. (cont.)
Relative constant callword to "u" of
temp 2

Store inst. in temp 2 in routine image
To S4

To S55

[FD 30000 30000] — temp 2

Constant callword for floating point
one to "u” of temp 2

Store inst. in temp 2 in routine image
Adv. current rel. add. by 3 in "u"

and "v"

To S23

Adv. current rel. add. by 3 in "u"
and "v"

To S26

To S4

Adv. current rel. address by 2 in "u"
and "v"
To S23

[RA 30000 300007 to temp 2

To S29

Current relative address to "u" of
temp 2

Store instruction in temp 2 in
routine image
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53 POW O
to 63)1
@4mm2
(=4 to 3
-63)

Lol =B W« N3 | [

77N\
Q)

ot

12

14
15
16
17
20
21

@ Ind gi

25

1]
=)

27
30

31
32
33

qab Ind 34

35
36
37

IA
RJ

RJ
Al

dEREEREEEEEECRE BEEER

EEEE

RJ
RJ

CA

GS12
GS12
1135
TTS

GT13
ST

GS12
GS12

GW40

GW10
GK
GW10
GW3

GCé6

TT6
GU
GK3
GW65
25

GW22
GW15
GW23
GW34
GW46
GW53
GW57
GW61

GU34
GU42
TT2
25
TT1

GT6
ST1
GW64
GC1

GV36
GS32
GWT74

Generate Int. Power Inst. (cont.)
To P4

To P4

Address of next word in Expanded
List — "u" of TP

Advance address in Expanded List

by 1 in "u"

Next word in Expanded List to temp 6
To S49

Next word from Expanded List to temp 6
Indicator from op. code of next word
to "u" of A

Form [ MJ | indicator | 00000] in "A"
Search list for indicator

Jump according to indicator

Ind.= 0

Ind.= 4

Ind.= 5

Ind.= 10

Ind.= 11

Ind. = 33

Adv. current rel. address by 3
‘To S56

To S57

[F¥ Q 30000] — temp 2

1437

Operand callword from "u" of temp 5 to
"y" of temp 1

To S30

Store inst. in temp 2 in routine image

Advance current relative address by
three
To S48
To S7



57) Ind

12

58) Ind

59,

{2 19

@

Ind

-
=
[=3

40

41
42
43
44
45
46
47

51
52
53

54

57

60
61

62

64
65

66
67
70

71
72

73
74
75

76

8" dRE

g

RJ

CA

GW40

RA3  GC1
GS12  GU20
GS12  GUI0
6S12  GU42
GS12 GU4
0 GWo64
RA3  GC1
6S12 GU24
GU33  GU27
6S12  GS21
0 GW40
RA3  GC
6S12 GV31
GS12  GS76
0 GW51
BA3  GC1
0 GW55
RA3  GC2
6S12  GS6
0 GW40
0 [30000]
RAIO GW67
RAIO GC6

[30000] TT6
RAIO  GWT2
GC10 Q
[30000] A

0 [30000]
GS12 GU14
RA3  GCl
0 GW42
W77

Generate Int. Power Inst. (cont.)
Adv. current rel. address by 3 in "u"
and "v"

To S53

To S51

To S57

To S50

Adv. current address by 3 in "u”™ and "v"
To S54
To S55
To S5

Adv. current rel. add. by 4 in "u"
and "v"

To R7

To S22

Adv. current rel. address by 3 in "u"
and "v"

Adv. current rel. address by 2 in "u"
and "v"
To S2

Exit

Preset address of next word in Expanded
List

Advance address in Expanded List by one
Next word in Expanded List to temp 6
Preset address of next word in Expanded
List

Indicator from op. code of this word to
op. code of A

To S52
Advance current relative address by
three
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Ind

RJ

RJ
RJ

RE dHEEEXR BEEE

dREES

RJ
CA

RA3

TI30
GT27

RA3
1130
TT4
RA3
GS12
GS12
1130
TS5
GS12

GX40

GX5
GK3
GX5
GU
GK3
TT10

GS
25

GX21
GX13
GX22
GX26
GX32
GX44
GX46
GX47
GX53
GC3

112
GT21
GX56

TT2

GX56
GC1

GV36
GS32
TT3
TT3

GT43

Generate Int. Power Inst. (cont.)
To P1

To P1
To S49

Preset "10" line counter to

0 00000 00003]

Next word from Expanded List to temp 6
Indicator from op. code of this word to
"u" of A

Form | MJ | indicator | 00000 in A

Search list for indicator

Jump according to indicator

Ind.= 0
Ind.= 1
Ind.= 4
Ind.= 5
Ind.= 10
Ind.= 11
Ind.= 33

Adv. current rel, address by 1 in "u"
and "v"

[P 30000 50051] — temp 2

To S33

Advance current relative address by one
TP 30000 50051] — temp 2

"u" of register indicator to "u" of
temp 2

Adv. current rel. add. by 3 in "u"
and "v"

To S48

To ST

TP 30000 50051] — temp 3

Operand callword from

"u" of temp 5 to "u™ of temp 3

To S39A (Inst. from temp 3 to relative
constant image)
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IA GX40 Gen. Int. Power (cont.)

40 RA TT10 GCll Advance "10" line counter by one
41 TP A TT3 "10™ 1ine in "A" to temp 3
42 RJ S1 S112 "10™ line in temps 3 to relative
constant image
43 MJ 0 GX62
@ Ind 44 RJ 6512 GU24 To S54
==5 45 MJ 0 GX72
6)Ind 46 BRI 6512 GX70
GST6 To S22
GC1 Advance current relative address by
three
GS21 To S5
GX55
GC2 Advance current relative address by
two
54 RJ GS12 GS6 To S2
(% 55 TP  II30 TT2 [P 30000 50051] to temp 2
\ 56 RJ ST S11 Store inst. in temp 2 in routine image
57 RA TT10 GCl1 Advance "10" line counter by one in "v"
60 P A TT2 "10" line in A to temp 2
61 RJ ST ST1 Store inst. in temp 2 in routine image
@ 62 RA RA3 GC3 Advance current relative address by one
63 TP II14 TT2 RJ 50051 50051] to temp 2
64 RJ ST ST Store inst. in temp 2 in routine image
65 TP  IT43 TI2 [10 00002 00000]to temp 2
66 RJ ST S11 Store "10" line in temp 2 in routine
image
67 MJ 0 [30000] Exit
70 RA RA3 GC3 Advance current relative address by one
71 MJ 0 GV31 To R7
72 RJ GU33  GU27 To S55
73 MJ 0 GX50

CA GX74
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o

=GO DN =

40
41
42
43
44
45
46
47

ol
52

IA

v
RJ

AT
TJ

MJ
MJ
MJ

MJ
MJ

MJ
MJ

MJ
MJ
MJ
MJ
MJ
MJ

MJ
MJ
MJ

CA

IA
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ

TI3

GG45
G142
GS
25

GA52
GAl0
GB

GB10
GB12
GB17
GG41
GG46
GG50

GB27
GH10
GH14
GB21
GH40
GH45
GH50
GH56
GH66
GHT72
GJ
GJ6
GJ20
GJ27
GJ32
GI

GI7

GI13
GI21
GI25
GI33
GI36
GI43
GB24
GI54
GI61
GI6S5

1441

Generate Store (by or =) Instruction
[TP 30000 3000Q] instruction to
temp 3

Set switch( A

Set switch{B)

Next word from Expanded List to temp 6
Indicator from op. code of this word to
"u" of A

Form [MJ |[indicator | 00000| in A
Search list for indicator

Jump according to indicator

Ind.= 0

Ind.= 1

Ind. = 2

Ind.= 3

Ind. =5

Ind. =7

Ind. = 10
Ind. = 11
Ind. = 12
Ind.- = 13
Ind = 14
Ind =15
Ind = 17
Ind = 20
Ind = 21
Ind = 22
Ind = 23
Ind = 24
Ind = 25
Ind.= 26
Ind.= 30
Ind. = 31
Ind. = 32
Ind. = 33

Gen. Store Inst. (cont.)

Ind. = 34
Ind. = 35
Ind. = 36
Ind. = 40
Ind. = 42
Ind. = 43
Ind. = 44
Ind. = 45
Ind. = 46
Ind. = 47
Ind. = 50
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Ind

-
=

=
=

am
=

(=}

o

=}

[=5

-t
=
joH

-
=

Q.

RJ
RA

RJ
RJ

TP

RJ
MJ
RJ

RJ
RA

RJ
RJ
MJ
RJ
MJ
RA

RJ
MJ
RA

RJ
MJ
CA

GB
GS12
RA3
GS12
GS12
TTS
T3
ST
GS12
GS12
GS12
GS12
GS12
RA3
IT4
RA3
GS12
RA3
TTS
GS12

GB33

GS42

GS6
GS27
TT3

TT2

SI1
EG
GS45
GB1
GS42
GC1

GS32
GT41
EG
GS45
GB13
GC3
TT3

GB4
GC2
GS6
GB4
GC3
TT3
GT16
EG

Gen. Store Inst. (cont.)

To S11

Advance current relative address by
four

To S2

To Sé6

Callword of variable defined by
equation to "v" of temp 3
Generated inst. to store result to
temp 2

Store inst. in temp 2 in routine image

To S12

To S11

Advance current relative address by
three

To S7

To S38

To S12

Advance current relative address by one
"A" or "Q" address from register

" "

indicator to "u" of temp 3

Advance current relative address by two
To S2

Advance current relative address by one

To S32
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10
11

12
13
14
15

16
17
20
21

23
24

25
26
27

31
32

34
35

37

IA

RA

TP
QT

MJ
TP

MJ
TP

dRE

GS

RA10  GS2
RAI0 GC6
[30000] TT6
GC10 Q
TT6 A

0 [30000]
II4 TI2
TT5  TT2
RA3  TT2
ST ST1
0 [30000]
II5  TT2
TI5 17

A TT2
0 GS10
II5 TI2
0 6S10
II4 TT2
0 GS10
4 TI2
TT5  TT2
RAA  TT2
0 GS11
II33 TT2
RA3  TI2
0 GS10
TI33 TT2
RA4  TT2
0 GS10
II33 TT2
RAA  TT2
0 GS11
6S40

Equation Generation Subroutines
Address of next word in Expanded List
to "u" of TP

Advance address in Expanded List by

1 in "u"

Next word in Expanded List to temp 6
Mask for op. code to Q

Indicator from op. code of temp 6 to
op. code of A

Exit

[Tt A 30000] — temp 2

Callword from "u” of temp 5 to "u” of
temp 2

Current relative address to "v" of
temp 2

Store instruction in temp 2 in routine
image

Common exit

[TV A 30000] — temp 2

Callword from "v" of temp 5 to "u" of
temp 2

[Tv. A 30000] — temp 2
[TU A 30000] — temp 2

[Tu A 30000] — temp 2

Callword from "u" of temp 5 to "u" of
temp 2

Relative constant callword to "v"

of temp 2

[AT Q Q] — temp 2
Current relative address to "u" of
temp 2

[AT Q Q]— temp 2
Relative constant callword to "u" of
temp 2

[AT Q Q] — temp 2
Relative constant callword to "u"
of temp 2
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40
41
42
43

44
45
46
47
50
51
92
53
54
95

57
60
61
62
63
64
65

67
70
71
72
73
74
75
76
(4

dY"ERE dHEHRE

g

dREHNEERNERERERERERES

Q
>

GS40
1133

IT7
TT6
II7
1132
TT6
1132
TTS
II7
1145
IT1
I11
In1
In
II5
TT5
IT10
TTS

GS100

GS10
TT2

GV34

GS11
TT2
17

GV34
TT2
17
GS112

GS50
TT2
GS11
TT2
GS50
TT2
GS11
TT2
GV32
TT2
GS43
TT2
17
TT2
GS25
TT2
TT2

[AT Q Q] — temp 2
[SP A 17]— temp 2

Callword from "u"™ of temp 6 to "u"

of temp O

[sp A 17] = temp 2

[SA 30000 0] — temp 2

Callword from "v" of temp 6 to "u" of A
"uﬂ Of A to "u" of temp 2

[SA 30000 0] — temp 2
Callword from "v" of temp 5 to "u" of A

[SP A 17] = temp 2

[N Q 01— temp 2

[TP 30000 A] — temp 2

[P 30000 A] - temp 2

(TP 30000 A] — temp 2

[TP 30000 A] —> temp 2

[TV A 30000] — temp 2

Callword from "v" of temp 5 to "u" of A
"u" of A to "u" of temp 2

[SA 30000 17]— temp 2 o

Callword from "u" of temp 5 to "u
of temp 2
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®

100
101
102
103
104

105
106
107

110
111
112
113
114
115

dRE dGHEREHR

SEREEYE

GS100
I15

rra

ii4
RA3

I14
TT6

TT6

1132

GS116

GS11
TT2
GS7

T12

GS111
TT2
TT2

GS10
17

GS11
TT2
GST7

[ITv A 30000] — temp 2

[T0 A 30000] — temp 2
Current relative address to "v" of
temp 2

[Tu A 30000] — temp 2
Callword from "u" of temp 6 to "u" of

temp 2

Callword from "v" of temp 6 to "u” of A
"u" of A to "u” of temp 2

[SA 30000 0] — temp 2
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H Z2EE BERE

g

MJ

MJ
MJ

RJ
MJ

TJ

RJ

dRE

4 HEE RE

Q
>

GT

I15 TT2
0 GS24
T3 TT2
GT13 GTS
) GS11
TTS T1
TT1 A
GC34 GT11
0 GT12
TR TR2
A TT2

0 [30000]
TT2

0 GS11
TI3  TI2
GI27  GT21

0 GS11_
TT5  TT

T A

6C35  GT25

0 6T26
TR TR1

A TT2

0 [30000]]
TI3  TI2
TT4  TI2

0 GS11
TT3 T2
GI13 6T5

0 GT31
TI3  TI2
TT4  TI2
GT40

Generator Subroutines (cont.)
[tv A 30000] = temp 2

[F_ 30000 30000] from temp 3

— temp 2

To S29

Callword from "v" of temp 5 to "v"
of temp 1

Callword from "v" of temp 1 to "v"
of A

Is callword partial result symbol?
(i.e.,30~~=)

No

Yes; pertinent temporary storage
callword to "v" of A

Operand or temp callword to "v" of
temp 2

Exit

[F_ 30000 30000] from temp 3 — temp 2

[F_ 30000 30000] from temp 3 — temp 2

Callword from "u™ of temp 5 to "u" of
temp O

Callword from "u" of temp O to "u" of A
Is callword partial result symbol?
(i.e.,30~=-)

No

Yes, pertinent temporary storage call-
word to "u" of A

Operand or temp callword to "u" of

temp 2

Exit

[F_ 30000 30000] from temp 3 —> temp 2
"u" of register indicator to "u" of
temp 2

[F_ 30000 30000] from temp 3
— temp 2

[F_ 30000 30000] from temp 3

— temp 2
"v" of register indicator to "v" of
temp 2
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“
{4

® ® &

® ®

®

43

44
45

46
47
50

51
52

53
54

55
56
57
60

61
62

63
64

65
66

67
70

71
72
73
74

75

2 dE¢

o]
[ ]

TP

MJ

MJ

MJ

RJ
RJ
MJ

RJ

MJ

RJ

MJ

MJ

MJ
CA

GT40

GT13
GT27

ITS

GT13

TT5
GT27

TT3

TT4

I16
RA3

GT17
T3

T3
ST11

TT2
GS11

TT3

GT43
TT3

GT46
TT3

GT42
TT2

GTS
GT21
GS11
T13

GTS
TT3

GT43
TT3

GT21
TT3

GT43
TT2

TT2
GS11
TT2
TT2

GV4
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Callword from "u" of temp 5 to "u™ of
temp 3

Callword from "v" of temp 5 to "v" of
temp 3

Inst. in temp 3 to relative constant
image

[00 30000 30000] — temp 2

"v" of register indicator to "v" of

temp 3
"u" of register indicator to "u” of
temp 3

[F 30000 30000] from temp 3
— temp 2

To S29

To S33

Callword from "u" of temp 5 to "u"
of temp 3

To S29

Callword of variable, constant or
temp to "v" of temp 3

Callword from "v"
of temp 3

To S33
Callword"o£ variable, constant or

temp to "u" of temp 3

of temp 5 to

[F__ 30000 30000] from temp 3

—> temp 2

"y" of register indicator to "v" of
temp 2

[RA 30000 30000] = temp 2
Current relative address to "u" of
temp 2



®@

DO -

O -~ o (&) I~ L)

IA
RA

RJ
TP
RJ
TP

TP

Sp
LT

RJ

TP
RJ
Sp
LT
CA

GU
RA3

1136
TT6
1135
RA6
RA6
1122
RA6
RA6
In
TTS

GK34

Il
GK34

TT3

I110
RA4

0
TTS

T
0

SI

0
1122
GT27
TT2
0
GU40

[Boo00]

GC3

TT2
TT2

GS11
TT2
T2

GC3

GS11
TT2
TT2

TT2

GS11
TT3
TT3

GK30

GT43
TT3
GK30

TT2
GS11
TT2
TT2

GS11__
TT

25
TT3

SI11

TT2
GT21
25
A

Generator Subroutine (Int. Power)
Advance current rel. address by 1 in
"u" and "v"

[FD 30000 Q] — temp 2

Callword from "u" of temp 6 to "u" of

temp 2

[FM Q 30000]— temp 2

Current reusable temp callword to "v"
of temp 2

Decrease current reusable temp callword
by one

[FM 30000 30000] — temp 2

Current reusable temp callword to "u"
of temp 2

Current reusable temp callword to "v"
of temp 2

[TP 30000 A] — temp 3
Callword from "u"
temp 3

Callword of available reusable temp to
"v" of temp 3

of temp 5 to "u" of

[P 30000 A] —> temp 3

Callword of available reusable temp to
"v" of temp 3
Instruction from temp 3 to temp 2

[SA 30000 17] — temp 2
Relative constant callword to "u" of
temp 2

Callword from "u" of temp 5 to "u" of
temp O

Callword from "u" of temp O to "v" of
temp 3

Inst. in temp 3 to relative constant
image

Exit

[FM 30000 30000] — temp 2

To S33
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40

41
42
43

45
46
47
50
51
52
53
54
55

56

TP
TP

QT

SS
TO

RA

TP

TP
QS

CA

G040

1127
GC12

TTé6
GC13
RA3
TT2
1122
GC47
I132

GO57

TT2

GS11
TT2

17
TT2

TT2
GC11
GS11
GS11
TT2

GS11

Callword from "u™ of temp 2 to "v" of

temp 2

[RP 30000 30000] — temp 2

Mask for rightmost "two" octal digits
Of llvll__> Q

Zxponent from temp 6 to "v" of A
Exponent less two to "u™ of A

jn to "u™ of repeat instruction in
temp 2

Current relative address to "v" of RP
inst. in temp 2

Advance "v" of RP inst. in temp 2 by
one

FM 30000 30000] — temp 2

(¢)

Mask for op. code and "v" to Q
[32 _ 00000] to op. code and "v" of
temp 2
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G®

IA
TP
RS
TP

TU

RJ
TP

TP

TP

Sp

TP

TP

RA

TP

Sp

RJ
TP

CA

GV
1125
GV2
[30000]
TT6
TT6
GT13
1124
1132
GV2
[30000]
TT6
GT27
TT2
1115
RA3
TT5

I126
In
TT5
GT27
117

GV40

TT2
GCo6
TT6

TT2

GT6
GS11
TT2
GV1
TT2
GCo6
GV14

TT6
17

GT22
TT3

TT2
TT2

GC11

GS11
TT2
GV25
TT2
17

GT22
GS11
TT2

GV32

Generator Subroutines (Subscript Operator)

1450

[MA 30000 30000] — temp 2

Decrease "u"™ of next instruction by one
Next subscript word from Expanded List

to temp 6

Callword of multiplier from "v" of temp
6 to "v" of temp 2

Callword of subscript from "v" of temp

6 to "v" of temp 1

To S30

[MP 30000 30000] — temp 2

[SA 30000 0] — temp 2

Decrease by one in "u"

Preset address of next subscript word in
Expanded List

Next subscript word from Expanded List
to temp 6

Callword of subscript from "v" of temp
6 to "u" of temp O

To S34

Generated Instruction to temp 3

(T3 30000 30000] = temp 2

Current relative address to "v" of
temp 2

Advance "v" of temp 2

Callword from "u" of temp 5 to "u" of
temp 2

[DV 30000 Q] — temp 2

[TP 30000 A] — temp 2

Callword from "v" of temp 5 to "u" of A
Callword from "u™ of A to "u" of

temp O

To S34

[SP A 17] — temp 2



in
Temp 2 in Routine

Store inst.
Image

W

in
Image

Store Rel.
Const.
Const.

=

=)
2]

RA
TP
RA
J

RJ
TP

RJ

CA

ST

0 [30000]
TT2  [30000]
SI1  GCl1
625 SI
6C24 SI1
30170 SIT O
RB  [30000]
SI6  6C26

0 SI

RA4  GC3
I3 [30000]]
SI12 6C11
LG SI

WA WA1

TO UP3
UP2  UP

0 BQ6
SI121

Store inst. in Routine Image or Relative
Constant Image

Exit

Inst.in temp 2 to current address in
Routine Buffer

Advance current address in routine
buffer by one

Are there 1708 words in routine buffer?
Exit if no.

Yes; reset current address in routine
buffer to initial address

Transfer 170g generated Inst. from
routine buffer to current address in
routine image on drum

Advance current address in routine image
by 170g

To Exit

Advance current relative constant
callword by one

Relative constant (or "10" line) in
temp 3 to relative constant image
Advance current address in relative
constant image by one

Are there more than 77g relative
constants? Exit if no.

Yes, type SENTENCE____ (equaticn)
Parameter for alarm text to type
routine

Type: SENTENCE TOO LONG.

Rewind tapes and stop
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-
[«20N Ne W) IS JL

11
12

13

14

MJ
RP
EJ
Sp
AT
TP
SS
SA
RS

SA

CA

TR
0 [30000]
25 A

[30000] TR12
RL TR4
Q 17
Q Q
RA2 A
Q 0
RA5 O
0 TR
RA6  GC3
63 0
0 TR
TR15

Obtain Redundancy or Reusable Temp
Callword for Partial Result

Exit

Partial result symbol to "v" of A

Is partial result symbol in Redundant
Partial Result List?

Yes; to TR4., No; to TR12

jn - r>"u" of A

jn - r"™u" & "v" of Q

jn —= "u" & "vy" of A

+r — "u" & "v" of A

Callword of redundancy temp for partial
result to "u"™ and "v" of A

To exit

Decrease current reusable temp callword
by one

Callword of reusable temp for partial
result to "u" and "v" of A

To exit
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ok WwN=HO
-3

OOSOOCD\IOOOOOCDOOH

COCOCO HNNOOOQOO-O U N W

HOHHOOOOO
la<Ba-)

cooozo 4§ A

Qo
>

Generator Constants (Fixed)

4

3

2

1

5

6

0

7

0

1

77

2

0

0

FL Parameter to write generated

" routine from drum to tape

0

RB7

GK To set switch<:)

2724

00777

RB Initial address in routine buffer in "v"

RB170

170

RI Initial address in routine image on
drum in "v"

CI Initial address in relative constant
image in "v"

30000

3

EG To set switch( A)and

31000 (::) d‘I’

0

0

0
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44
45
46
47
50
51

53

>

GC54

IA GC40

0 0 6

o 0 6K3 To switch(B)

TP TT2 RB171

0 RB FL Parameter to write generated routine
from core to tape

0 1000 1000 |

0 20000 20000

0 23000 O

7 0 777

0 10000 10000 Initial relative constant callword

0 57777 57777 Initial redundancy temp callword less 1

0 67777 67777 Initial reusable temp callword less 1

0 776 776

C



= I
O~No0CUbh wNe O

40
41
42
43
44
45
46
47

30000
30000
30000
30000

30000

30000
30000
1140

140

0000

COWOPNIZOO M

-
—
w
—

30000
30000

30000
01000
30000
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Dummy Instructions

Callword of "Square Root" Library
Routine (SQRT) in ™u™ and "v"

Callword of "Square Root" Library
Routine (SQRT) in "v"



WO

10

IA
40
65
26
01
CA

IA
TP

0

CA

TO

T01 3
30506 63050
30016 65151

46515 03222
T04

LG

TT3 CI100
1002 1002
LG2

Alarm Text

Parameter for alarm text
S ENTEN
CEATO O
AL ONG .
Limiting Values
Maximum address in relative constant
image + 1

Maximum number of lines in object
program body (including jump to exit)
+1

Explanation of Relative (Running) Address List

—
—
—

—

NI

jn for "Q" List search in "u

" "

jn for ™A" List search in "u
jn for Redundant Partial Result List
Current relative object program address
in "u" and Mv"

Current relative constant callword in
"u‘l' and "V"

Initial redundancy temp callword less 1
in “u" and "v"

Current reusable temporary storage
callword in "u" and "v"

Highest reusable temporary storage
callword in "u™ and "v"

Initial address in Expanded List + 2

in "u
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TTO

w ™

O =l o [ I =N

Explanation of Working Temporaries (TT)

0

oSO ] (= Nie] o o

[30000] ©
0 [30000]
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Temp O - op. code and "v" always

Zero

Temp 1 - op. code and "u" always

Zero

Temp 2 - usually generated instruction
to be stored

Temp 3 - usually relative constant to
be stored

Temp 4 - register indica

Temp 5 - operator word from Expanded
List

Temp 6 -~ indicator word from Expanded
List

Temp 7 - index counter

Temp 10 - "10™ line counter

cator
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V. ALLOCATION PHASE






V. ALLOCATION PHASE

1. Segmentor

amentation Setun
gmentation setup

W
72}
D

This Setup Routine for Segmentation prints out the information that the
Allocation Phase (including the Segmentor, the Allocator, and the Initializa-
tion Generator) is about to begin.

The routine reads the nine blocks of Segmentation from the UNICODE Master
Tape and then jumps into the phase.
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covl

Parameter to Uniprint
Routine to type

Pass III. Allocation
of storage.

UB . ﬁ
Uniprin

Send codeword to tape
handler to read
Segmentation Phase

to H.S.S.

Flow Chart for Set-Up Segmentation




220

= e e
N WND-H OO A WN —

RE
RE
RE

RE

RE
RE

IA
TP

RJ
TP
RJ
MJ

01
52
34
01
24
51
54
CA

Segmentation Set-Up Regions

257230
227230
SA674

SL1100

TH21
UP421

YA
ZZ6

P2
275
TH2

SL1
Zz7
01010
24656
34220
24464
66345
31016
24323
Z516

Loading address for segmentation setup

Operating address of segmentation setup

Loading and operating address of
segmentation phase .

11 = number of blocks for segmentation
phase

Set-Up for Segmentor

up
TH3
TH

SA

SA

7
10101
50134
10101
65126
15001
56651
02201

STORAGE.

UP3 } Print: Pass III. ALLOCATION OF

} Read Segmentation Phase to H.S.S.

Enter Segmentation Phase.
Tape handler code word (Read).
Code word for UP

AA%AAA

mkz oD

DWorl>H
o
mwmor>w
Dol a

Q>+
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b. Segmentation

Phase 1.

Phase I prepares two directories using Op File I of the generated
routines on Uniservo 5 and Op File I of the library routines on Uniservo 2.
First, all items of Op File I on the generated routine tape are read into
H.S.S. and then transferred to the MD, Directory I is constructed by making
an entry for each item placed on the MD. The first word of this entry con-
tains the call word for this item in the u position; the second contains the
locating MD address for this item in the y position.

When Op File I of the generated routine tape has been completely read
into H.S.S., List 1 (a listing of all library routines required for the prob=-
lem prepared during translation) is read into H.S.S. (List 1 is stored fol-
lowing Op File I of the generated routine tape.) Next Op File I of the library
tape is read from tape and checked for the occurrence of the items of List 1.
When an item of List 1 is found in the library Op File I, the Op File for this
item is placed on the MD and an entry is made in Directory 1.

Directory 2 consists of only two words. The first word holds the MD
address of the first statement Op File; the second contains information re~
lating to the MD address of the last statement Op File. This two word direc-

tory is prepared concurrently with Directory 1.
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Phase II.

Phase IT uses Directories 1 and 2 to divide the problem into efficient
running segments producing Op File IIa and ITIb on tape for each segment.

Using the first word of Directory 2 (location of Op File I for the first
statement) as the initial point, Op File I for each statement is processed in
sequence. A sub~tally of the total number of lines of coding required for
each current statement and its necessary cross references is maintained.

This in turn updates a master tally for the segment which contains the accum~
ulated total number of lines needed for all statements and their required
cross refereﬁce routines. After processing each complete statement, the
master tally is checked to determine if it is within the prescribed limits
(4096m~-N; where N is the length of the Control Section and m the number of
core banks available). If it has exceeded the set limits, the sub~tally is
subtracted from the master tally and this becomes the length of the segment.
If a single statement and its necessary cross references exceeds (4096m-N)
the routine gives an alarm. The last statement processed which exceeds the
set limit becomes the first entry in the following segment,

Vary loops are treated differently in order to avoid unnecessary
jumping between segments. All statements within the range of a Vary are
counted together in the sub~tally as one large statement, including other
Vary statements that might be nested within the first loop. If the master
tally then exceeds (4096m-N), the foutines check whether the sub-tally exceeds
(4096m~N). If not, the routine ends a segment right before the Vary statement,
starting the next segment with a Vary loop. If the Vary loop in itself ex~-
ceeds (4096m-N), the segmentation goes backward within the sentences of the

Vary loop until the limit (4096m-N) is reached again. If there is no Vary
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within the Vary, it forms a segment right there. If there are other Vary
s2ntences nested within the large Vary loop, it goes further back beyond the
next Vary statement and forms the segment so that the new segment would start
with a Vary Statement.

Processing continues entering each item in turn into Op File ITa using
the length (4096m-N) as a limit for each segment. Whenever cross references
to other statements (open jumps) are recognized, these call words are entered
into Op File IIb. Thus, Op File IIb is a listing of jump cross reference call
words for each segment. When sufficient statements for one segment have been
processed and their call words entered into Op File IXa and IIb (as needed),
these files are written on tape ready for use by the allocator. The process
is repeated, building Op File IIa and IIb for each segment using the second
word of Directory 2 to indicate when the last statement in Op File I has been

processed.
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LoVl

HGO-2 ;HHO-23

Do clearings and

HBO-1

Read 1
block tape
5 into
buffer

presettings

HB11

Read 1 block
tape 5 into
 buffer

Segmentation, Phase I

HB2 -3
Is label
"file tape"?

NO

HB4

Go to
alarm 12

YES

HB5

Read 1
block tape
5 into
| buffer

HB6-7
Is label
"Op File 1"? HB11
NO
HB10 ,
Go to
alarm 12




YES

HBZ0

Set TN to
000

NO

HB12

HB12-13

Is label "end of
entry"? Resp. later
"Library Subroutine”?

First Libr List 1
YES YES
HBlS—lQ

Fill con-
stants 5-17

ML2

NO
ML3

Only fixed

( 1library? )

YES

A

NO

MLO-1

Only variable\ YES Is there any libr.
‘ library? rout. in the problem?

NO

VC23 Phase|IT (DA-DA10O in RJ)

MM

Change exit in

DC17 to TT

MMO

Change exit in

DA1l1 to MB2

\

Adv. tape 1 one block
and jump to exit

TT

Jump to HG2
exit phase I

Segmentation, Phase I
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6971

MM1 M5

Read 1 Read 1
block tape MM2 -3 block tape
5 into 5 into
buffer "igsia?ﬁ; V| buffer

) YES
NO
MM4
Go to alarm
10

Segmentation, Phase I

MM6 -7
Is label
"end of entry"?

MM10-~12

NO | write 1 block
' of LIST 1 to

drum
MM13
Is region set
aside for List I
exceeded?
YES
MM14

Go to alarm "too
many library
rout,"

KMJME’

NO




0LVl

DAO-1

Read 1
block tape

1 into
buffer

DA2-10

DA1l

Do prelim, set-
tings for fixed

Jump to DC
(normally) jump

A

DC16

Are we done
with all CW's
in List 1?

YES
Normally

©

| to 1st CW and

adv., List 1 CW

libr. —>1to MB2 (only
var. libr.,)
NO NO
DC14-15
Reset fixed libr| DC10-12,
Op. File 1 back Is next CW

T474 . . .T7474?
i.e.,are we thru?

Segmentation, Phase I

YES Fixed Library Only @

DC14

DCO-2

Is CW of Op
File 1 fixed libr

= CW in LIST 1y

NO

DC3-7

YES

Set for next
CW in Op File 1

| fixed libr.




|92 4

vHU-11

fixed
to drum

Do presettings
and bring one

‘Op File 1 item

DH12-14

DGO-1

Are there YES | Do presetting
cross ref.? for handling
cross ref,

DG2-5

NO

Adv, addr. of
cross ref. by 1
and go to handle
cross ref., in RJ

DB10

Go back to NO
RJ addr.

DB7

DB6

DB2-5

YES
DB10je——q

Have we ex-
ceeded region?

Place CW in
List 1 and
adv.

YES

Go to alarm
"too many libr.

DBO-1

Is libr. CW \

already in
List 1?




oLVl

MB2,4

Read 1
MBO-1 block tape
2 into
Constants
used by HH buffer

MB3

Set BB12 to
MB11

Segmentation, Phase I

MB5-6

Is label
"file 1"?

MB7

NO

' Go to
alarm 7

YES

MB10-12

Set BB13 to ED
Set HB13 to TT
Set EB7 to FF

N]B].3"15 \

Change label
check in HB12 for
libr. and clear
some temps




eLVT

DG6

Are all cross YES
ref. handled?

DFO

Go to hdle

NO

DGT

Go to handle
next CW
DF1

<

Reset and go
back to handle
next List 1 word

case for Dir.

I

EBO-6

EB7

_|Place CW and drum

addr. in Dir 1 and
adv,

Go back to RJ

Segmentation, Phase I

address

EB7

NO s region set
aside for Dir I
exceeded?

g

YES

EBI0 |

Go to alarm
"problem too long'




LV

BBO-2

Is Op File 1
longer or equal
1 block’ NO

1 @seyq ‘uoriejusubog

BB3-11

Do settings for
this Op. File 1

BB12—13,

s there anothe™\ YES Progr. tap

I
op file 1 fol-
lowing?

NO
Progr
Tape
¥
NO
Libr
Tape

YES
Libr.
Tape

s first CW in
in; file 1 1tem

N 26 or

EEO-4

NO between START and

EC

STOP

NO before START

Last statement CW
to Dir II and
change EE4 back
to EB

EBO-6

77

First
YES

Second and
later yes

and after STOP

EAO- 4 |

First statement
CW to Dir II and
change v of

EE4 —= EC
v of EES-—> EB

EDO—4<:%:;LS

Place CW and
drum address

5| in Dir I and

adv.

®-

I
—*ﬂi:& in List li//

s the 11br NO




CLV1

I 9seyqd ‘uoriejuswbag

EB7

s region set ™\ NO libr tape

(::) ii[
aside for Dir I
exceeded?

YES

EB10 ,

Go to alarm
"probe too big"

ade3 weaboad oy

FF21

FFG-20 Read 1
FF0-4 Bring 1 whole giogkz
ﬁ op file 1) yEs | block Op File 1 tape
> item>1 block? item to drum p
T , and adv. buffer
NO
FB16
FB6-15 Read 1
FBO-4 Bring 1 whole block
Is Op File 1 YES block Op File 1 tape 5
>\ item = 1 block? item to drum 5 into FB
ﬁv\\\ : and adv, buffer

NO

~ FCO-10

Op File 1 item

Bring one or part
to drum

FC11
Adv. settings




9LV1

DDO-2

Prepare to bring
one whole block
op file 1 to
drum

BCO-1

Set RP command
for bringing Op
File 1 to drum

BC2-3

I oseyqd ‘uoriejuawbog

HB11

Advance drum
addr. and go to

reqg. exceed
check

BC4-5 BD4
Bring Op file 1 Go back to
to drum RJ address

NO

BDO-3

Is region set
aside for Op fil
1 exceeded?

YES

Go to alarm
"Problem toobig"




LLVT
II oseyq ‘uoriejusubag

BB

BB35
Do BB23 Bring next station CW
presettings / Settings for to drum image DI
@ next segment DI — TE10 CW )
DI1—=TE1 # of lines(t)
DI1—=TE4 # of lines(tg)
DD BB56 |,
Handle 26- _ _ YES /ﬂ statement CW
cross references |~ QVARY 26 . __7°
NO
BB61
Set switch EE Set ind., for # of cross
to MJPEF for ref., set addr. of first
VARY case cross ref —=>TE11 BB66
BB64 BB66
Are all cross YES
@10 Baee Gfer. handle@'—‘é ?:Xdrﬁ in TE6)
NO
CC+CD BB5
Save CW of last Save CW given at addr. B=a? ) YE
Only done with statement in VARY in TE11 — TE20. Cases
first VARY in TE31 and Op 26, 27—=0p File IIb,
26 —__in nest File II a first (Case 4 — special. NO
address in TE23 Case 77 and others —=0Op BB70
File ITa, Adv. TE1l Handle CW
to next. at addr. B
v




8LV1

11 sseyq ‘uoriejusubag

EF EF5
ty tt =t Are we at end of “\\‘ NO
VARY loop?

t5 + 52 - t5 /

Only :
in YES
Vary tg —>t Clear t,
15 =12 |and ty

all
other
cases

EE1 EE2 EE35 EE17 EE21

form Save TE22 in TE40 clears| |Restore set- Save a=>TE13

T + t=>T Is M>T? indicator for VARY in |- tings for y >TE14

VARY (TE30) VARY TE12 —FAl
T2 + to>To
NO
EE4 EE25 EE31
Undo from Prepare next statement Have all state> NO
before CW to be brought to TI| ment CW's been
T-t—>T done?

YES



6Lv1

II 9seyd ‘'uorieluswbag

EES

EE6

: Is t = 0? NO(Is t>mM 9\ N Case t < M
T>M

NO

—> Go to alarm

YES

EG2
s statem.CW

'of last Op File
\I a 26__VARY?

YES

EJ v

Set counters back
to segm. start and
clear TE22

!

Clear tl

and t3

EGS

@

FF+GG+GH

Form segment
-*#:::)—9 Op File II a
Op File II b

Segment table

GH25

EH1

t-t, >t

EE10 EI
Set BB42 and
T < M but next restore VARY
settings
finish up segment
YES by setting word at
addr. given in
TE13 into first
word of Op File
IT b
EE14 EK+EJ5+EGT
Are we in YES | Set a back to
VARY loop? val, in TE13
NO
EE16 |
Go to alarm
EH

(2)—

Replace add
t.+t1 =t

3

3

EH2, {PT

<f§:t > M2\ YES

O

EH10

t+ti>t
restore since
t still too
big




EV

EH26

EG12

Handle 26...+ 27...
tg = 0 cases for [&—

a by 2
reduced @ that will y
go via EQ to exit

ES

Reduce

Handle 27___case
(TE3) going
backward

EM3+EL+LL

t1+(a+1)—>t1

EGI5 |

T+@+1)=>T

EH12

Handle T7___case
TE12, TE22

going backward

EH15

EG20 +‘EX

T-(@+1) =T

Is T>M? or\ YEY Jwe finally have
Op File II a made T too big
exceeded?

YES

EM+EL+{ LL+ER

Handle 77, TE12,
TE22, TE3, 26,27
going forward

\

Adv. a by 2 for
next statem.CW

Is next CW
again 26___
VARY?

EH3

EQ

Repl. subtr.

t3—1—> t3

Is at @ a 26...\NO Is at a a
VARY CW? 27___ CW?

NO

EH22

YES
EH24

Is tg3 = 0?
Are we not in
VARY in VARY?

YES

EQ1 y

Possible RJ exit
for EY (after Op
File II b ex-
ceeded)

EQ2 +EN+EO+ |EY+EZ+EP

Handle Op File II b
from set-back on

Prepare finishing up
segment by setting word
at addr. given in TES
into first word of Op |»| hy BB42 and
File II b

EI2Z with RJ

to ET

Do settings

for FF, set ‘
restore
VARY settings

Segmentation, Phase II

1480



RE

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

RE

RE

RE
RE

RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE

RE

RE

RE
RE
RE
RE

ZAT7000
BQ632
BR337
ST653
GK1000
TN20
UP421
TH21

A
TI3274

DI3464
SD4156
FD40101
FA4260
FP7660
0P45215
LI4160
VV2764
TE1300

PP1373
HG6T4
HHO6T7
HB723
ML747
BB756
BCTT2
DD1000
BD1003
DA1012
DB1024
DC1035
DF1035
DG1060
DH1070
EE1105
EA1113
EB1120
EC1131
ED1135
FF1145
FB1170
FC1210
MM1223
TT1241
MB1242
CC1260
WM1347
FT1352
HT1360
VC2472
BE76777
EF45213
DE5161
LF3274

Segmentation Regions Phase T

Segment Table

Tape Handler

Tape Image

Drum Image
Directory II
Directory I

Op File IIa

Op File IIb

Op File I

List I

Temporaries Phase I
Temporaries Phase II

1481



(52 B~ S L

-~ o

10
11
12
13
14
15
16
17
20
21

IA HG

MJ O HH
MJ 0 BQ6
MJ O PP

CA HG3

IA HH

RP 15014 HH2
TP CC23 VV
RP 17777 HH4
TP CC23 40101
RA HH3 MB1

1J MB HH2

RP 11702 HH10

Entrance Phase I

Jump to start
Alarm exit

Jump to Phase II

Come from HG

}' Clear core from 2764~T777

-

Y

Clear drum from 40101~-76277

TP CC23 70076 )
TP CC25 VV Set K = 0p
TP CC25 VV1 Set b = Op
TV CC31 EB
Set addresses of first directory
TV CC32 EB1
TV CC33 MM11 Set address of List 1
TV CC36 HB23 (-

TV CC37 BB13
TV CC40 EES
TV CC41 EE4

TV CC42 EB7

®-E)
O~
Ox®
®-E)

1482
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22

23

N O g b N

10
11
12
13

14
15
16
17
20
21
22
23

TV

A)

CA

IA
TP
RJ
TP
EJ
MJ
RJ

TP

RJ
TP

EJ

TP
MJ

CA

CC51 BB12

0 HB

HH24

HB
CC TH3 ]
TH2 TH
TI24 A
CC11 HBS
0 BR12
TH2 TH
TI1 A
604 HB11 >
0 BR12
TH2 TH
TI1 A

CC6 HB15 S

0 BB

30013 HB17
TI2 5
10000 HB22
CC23 TN

0 HB23

CC57 IN

0 30000

HB24

1483

Enable bhoxes 3 and 4

Come from HH23

Read 1 block Uniservo 5

Identification of A FILE (A TAPEA)
Alarm

Come from HB3 or MB14, read next
block

Identification of (AAAOPA)FILEAL
Alarm

Read next block

Identification of (ENDA OF)A ENTIRY
resp. after change ident. of SUBRIN
v changed by MB11 to TT, u changed
by MB13

Not finished yet, go td::>

Fill constants 5=17 inclusive

Do setting for 5 or 7 tapes depend=-
ing MJ1 test

IN=000 (5 tapes)

IN=030 (7 tapes)

Set by HH15 to ML, after all Op Files
1 read in—>(A)switch



10

11
12
13

IA
TP
I
EJ
TP

Sp

TP

=

BB
CC24 A
VV2 DD ,
VV2 DD
VW2 VV3

Yv3 17

A VV5 J
CC47 VV4
VV4 BB10

30000 A

A VW6 .

cc12 30000J

0 30000

CA BB14

1484

Come from HB14

Is Op FileI longer than 1 block?
equal?
Smaller?

Store j (length of Op File 1 item
within block) in v of VV3 and u
of VV5

TIO + j—>VV4 in u

Set NI

Place first "CW + # of addresses" of
next Op File item — VV6

Is there another Op File I following?

Set by HH22 to BCO, later by MB3 to
HB11. No.

Set by HH16 to EEO later by MB10 to
EDO. Yes.



et

[5) B N L ]

(= AN ) " - 2 - B -]

TA BC

TP CC15 Q
QS VV5 BC4
TV vv1 BCS

RJ BD4 BD

|
J

RP 30000 HB11 ]

TP TT 30000
CA BCé6

TA BD

RA VV1 VV3

QT BC4 Q

SP BC5 17
SAQT1

TJ CC55 30000
TU FT WM

MJ O WM

CA BD7

o

1485

Come from BB12
Mask 0 07777 O
Set RP command for bringing Op File

to drum.

Advance and check whether it exceeds
region.
Set by BCl or DD1

Set by BC2

Come from BC3
Advance
CC15 mask is already in Q

Does Op File I exceed region?

Set by RJ in BC3 to BC4

Go to alarm (region exceeded)



B W N

(&)

10

11

N O g s W

10

IA
TP
RJ
TP
QS

TP
RA

RS

CA

RP

RA
RA
RA

IJ

MJ

CA

DA

CC61 TH3
TH2 TH
CC15 Q
sos ]
5A

ATl >

A V14
DB2 VV14
V14 CC62
0 DC

DA12

DB

20000 DB2
LI1 DB10

A LI

DB CC53

V14 CC62
DB2 CC62
CC60 DB10 }

0 MM14

0 30000

DB11

1486

Come from MM7, fixed libr. prelim.
settings

Read 1 block of Tape 1 into buffer

Set RP for comparison with List 1

Set right addr. for first addition
to List 1 and index List 1
Set addr. for next item —> List 1

Set index for # of addresses in
List 1

Come from DG5S with RJ. Fixed libr.
Set by DA3 Already in List 1?
Yes, do nothing.

Set by DAT No,, place CW in List 1.
Adv. u in RP command.

Adv. index for List 1 elements.
Adv. addr. in List 1 for next CW,
Have we exceeded region?

Alarm (too many libr. rout. refer-
enced)



(e}

(15N

e I = D &

10
11
12
13
14
15
16
17

g B 8§ 8 ¢

-
C

B =

d &

RA

T0

IJ

My

CA

D1 DC1

DC1 DC11

30000 A

v

CC12 DC14

o

0 DC

DC2 CC53
CC33 DC1
V14 DC

0 MB2

DC20

1487

Come from DA1ll,
Mask 77 777770 to Q.

CW of O File 1 fixed libr. —u
of A,

Equal CW in List 1? Yes, go to
further handl.

No

Set next addr. for comparison.

Is next word "74 74747 47474"2

No, go back in loop.

Yes, do settings for next CW in
List 1.
Reset DC1 to first CW in Op File 1.

Are we thru with List 1? No, go
back in loop.

Yes, go to rout. for handl. normal
libr. Tape, or changed by ML5 to
TT, skip normal libr. Tape.



L I = N &) B N -

IA DD

RS VV2 CC24
TU CC36 BC4
MJ O BC2

CA DD3

RJ EBT EB
TP CC14 Q
MJ 0 DC14
CA DF3

IA DG
TU DC1 DG4
RA DG4 CC53
RA DG4 CC53
TP CC13 Q
QT 30000 A
RJ DB10 DB
1J VV15 DG2
MJ O DF

CA DG10

1488

Come from BBl or BB2
Form words in Op File 1 minus 170

Set RP command BC4

Come from DH14 or DG7, fixed libr.

Place CN and drum addr. —Direct 1
and adv. counters.

Restore mask in Q.

Back to handl. next List 1 word.

Come from DH13, fixed libr.

Set addr. of Op File CW in DG4
(after equality).

Adv. by 1.

Adv. by 1.

Put cross reference — A,

Go to handl. cross reference.

Are 3all cross ref. handled?
No, back in loop.
Yes, go to handl. CW.



(o]

N O O s LN

10
11
12
13
14

BwWw N

IA DH

TO DC1 DH11
TU DC1 DH3
TP CC14 Q

TP 30000 VV6
QT VV6 VV15
TV VV1 DH11
SP VV15 17
AT CC63 DH10
000

TP 30000 30000
RA VV1 VV15
RS VV15 CCé64
SJ DF DG

CA DH15

IA EA

SP VWV 17
TU A SD

TV CC41 EES5
TV CC45 EE4
MJ O EB

CA EAS

1489

Set RP command.
Set addr. DH3.
Mask

Save CW + # of lines in Op File
item in VVé6.

Save # of lines in Op File item in
VV15.

Place next drum addr. for Op File
item in v of DHI11l

Set addr. DH7

Place Op File item —drum.

Adv. drum addr.

Subtr. 3 from # of lines to get in~
dex for cross ref.

Ind. neg; skip hdl. cross ref,,
pos.go to hdl. cross ref.

Come from EE5

K — 1st word Direct. II
drum addr. of first statem.
CW in Op File I —u of SD

ON®
O

@



10

IA EB Come from EA4 or EE4 or EE5

TU VV6 30000 Set by HH12 to [FDl} CW —= FD1

TV VV 30000 Set by HH13 to [FD2] K— FD2

RA FD CC22 Adv. counter in FD by 2 in u

TV VV6 VV2 v of j'th word —stemp 1

RA VV VV2 K + temp 1— K. Updates drum addr.
next item.

RP 20002 EB7
Adv. addr. in Dir. I for next CW,

RA EB CC21
TJ CC56 30000 Set by HH21 to FB, later by MB12 to
FF, in between used by DF5 in RJ.
MJ O BD5 Is Directory 1 too long on drum?
Jump to alarm: THE PROBLEM IS TOO
CA EB11 LONG.
IA EC Come from EE4
SP Vv 17 1
K — 2nd word Directory II
TU A SD1 J
TV CC41 EE4 @—»@set in order to skip this
region later
MJ 0 EB -2
CA EC4

1490



®

QIO

[w)

w N

~N o

[

IA EE
TP CC16 Q
T Ve A |

EJ CC17 EE5

EJ CC20 EE5
MJ 0 30000
MJ O 30000

CA EE6

1491

Come from BB13

Fill u of RP

v of j'th word — temp 1

-~

Come from BB13

Is first CW in Op File item 26--- Or
27===?

Set by HH20 to EB, later by EA3 to
EC and by EC2 to EB

Set by HH20 to EA, later by EA4 to
EB



=W N

w

10
11
12
13
14
15
16
17

IA
TP
AT
TP
TJ
EJ
MJ
TV
RP
TP
RA
TP
AT
ST
TP
RJ
MJ

CA

FB Come from EB7

w2 A l
Temp 1 + j —>VV10
VV3 VV10
CC24 A
VV10 FB6 ¢ Temp 1 + j = 120 —>FB6
VV10 FB6 )
0 FC11 No —>
VV1 FB10 Case when file exceeds block
TI — drum
30170 FB11
TI 30000
VV1 CC24 G+ 120 =6
Vv2 A
VV3 A Temp 1 ~ (120~j) —> temp 1
CC24 vv2
CC23 VV3 j=0
TH2 TH Bring next block to core
0 FB — @
FB20

1492



N

~N o o

10

12

TIA FC Come from FF5
SP W2 17
TP A VV13 RP 3 (temp 1)

TP CC15 Q TP TI + j [drum addr.]

QS VV13 FCé6 L

-
-

riry N7
VvVl rwuvid

=

Vv4 FC7

RP 30000 FC10 Bring Op File I item to drum

TP 30000 30000

RA VV1 VV2

RA VV2 VV3 Come from FC10 or FB5 or ED7
MJ O HB12 —()

CA FC13

1493
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10
11
12
13
14
15
16
17
20
21
22

IA
TP
AT
TP
TJ
EJ
MJ
TP
ST

TP

RP
TP
RA
RS
TP

RJ

CA

FF
W2 A

VV3 VV10

)

CC24 A
VV10 FF6
VV10 FF6
0 FC
CC50 A
VV5 VV11
CC15 Q
VV1l1 FF14 ¢
VV4 FF15
VV1 FF15

30000 FF16

30000 30000J
VV1 Vv1l

Vv2 Vi1
CC23 VV3

TH2 TH

0 FF

FF23

1494

Come from EB7

Temp 1 + j—> VV10

Temp 1 +j 2

1o~

120—>FF6

Case file exceeds block

Library Op File — drum

G + (120-j) —G

Temp 1 - (120-j) —>temp 1

j=0

—~E



B

-~ o O»,

10
11
12
13
14

15

IA MB

002

00 7777

TP CC26 TH3
TV BC4 BB12
RJ THZ TH
TP TI1 A

EJ CC4 MB10
MJ O BR7

TV CC44 BB13
TV CC43 HB13
TV CC46 EBT
RA HB13 CC22
RP 10002 HB11
TP CC23 VV2

CA MB16

TA ML
TP 5 A

EJ VC10 VC23

SJ ML3 MM

TJ CC26 ML3
MJ O MM1

TV €C43 DC17
MJ O MM1

CA ML7

|
|

}

Come from DC16 after List 1 is
read to drum

Gets changed constants used by HH
for presetting used by HH4

Read 1 block of Tape II and disable
boxes 3 and 4

Put second word — A
Is it "FILEA1"?

No; alarm.

ORD

OO

Op®

Change test for "end of entry" "to"
"1iby. subrout”
—_—

Clear VV2 words in block
and VV3 words in Op File 1 itemj

Come from HB23

Case no library rout at all skip
handling libraries but jump to adv.
tape 1 by 1 block VC23 is patch in
constant pool FC23 of Phase II

Only variable library
Only fixed library

Both libraries

Only fixed library



w

~N o O

10
11
12
13
14

15

IA
TV
RJ
TP
EJ
MJ
RJ
TP
EJ
RP
TP
RA
TJ
TU
MJ
CA

TA

MJ

CA

MM

CC66 DAll
TH2 TH
TI A

CCT MM5
0 BR12
TH2 TH
TI1 A
CC6 DA
30170 MM12
TI 30000
MM11 CC24
CC65 MM5
HT WM

0 WM

MM16

T

0 He2

TT1

1496

Come from HB23
Entry for only variable library,

change exit
Read next block on Tape 5

Is first word List 1%

Jump to alarm: LIST 1 LABEL IN~
CORRECT.

Read next block of Tape 3

Is it END OF ENTRY?

Exit to DA handl. of fixed 1libr.

Set by HH14 to LI. Read whole
List 1 to LI on drum

Does it exceed region?

Go to alarm: TOO MANY LIBR. ROUT,

REFERENCED.

Come from ML1 (with no List 1} rsp

HB13 with List 1

Exit out of Phase I, go to Phase ITI



%) B~ S 7 B\t

< O s W

10
11

12

Alarm Routine

IA WM

TP 30000 UP3
RJ UOP2 UP

MJ 0 HG1

CA WM3
IA FT

0 FT1 O
0 FT2 4
66 33300 15254
51 25463 04701
34 65016 65151
01 46515 03222

CA FT6
IA HT

0 HT1 O

0 HT2 11

66 51510 14724
50 73014 63425
54 24547 30154
51 67663 45030
65 01543 03130
54 30502 63027
01 34500 16633
30 01525 45125
46 30472 27777

CA HT13

1497

Alarm, the problem is too long.

Alarm, too many library routines
referenced in the problem.



10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27

Constants

IA CC

50 00105 TI

01 01323 05001
01 66245 23001
01 01015 15201
31 34463 00104
30 50270 15131
01 30506 65473
46 34656 60104
65 67255 466350
01 31344 63001
T4 T4747 47474
0 77777 O

0 0 77777
0 7777 O
0

77000 O

(e}

27000 O

o

26000 0
02

20
00

0 170

o o © o o

0 OP
50 00102 TI
1050

1498



30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54
55
56
o7
60
61

102 0
0 O FD1
0 0 FD2
0TI LI
006
07
30170 ML
0 EE
0 EA
0 EB
0 FB

0 IT

©c o © o o © ©o o

0 ED

0 EC

0 FF

TI O

S O © ©

170 O
0 0 BC
0077
010
005
TP TI BE
TV VV EF
030
TP A DE

50 101 TI

1499



62
63
64
65
66

001

RP 30000 DH12
003

TP TI DE

0 0 MB2

CA CC67

1500



Vo

L5 w o

~N O wm

10
11
12
13
14
15

Temporaries VV 2764 Segment.

~

o’

(

(

)
)

1501

Phase T
K drum address of beginning of item

G drum address next TI item

on drum

Temp 1 # of word handled already
within this block

Jj (in v) length of Op File to be
handled next

TI O +j (in u) addr. in tape image
where next Op File starts

j (in w)

Current word

Call word (in u)

Temp 1 + j

120 = j

Temp 2 = 0 (temp 1) O

Temp period

Ind. List 1 and working space
Ind. for cross ref. in Op File 1

item of fixed libr. and working
space



RE

RE

RE

&

RE

RE

RE

RE

RE

RE

RE

RE

B

RE
RE

RE

Segmentation Phase II

VV2764
MB1242
CF2627
LM2641
FA4260
ZAT7000
BQ632
BR337
ST653
GK1000
TN20
0P421
TH21
TI3274
DI3464
SD4156
FD 40101
FP 7660
0P45215
LI4160

TE1300

1502

Temporaries Phase T

Op File IIa

Segment table

Tape Handler
Tape Image
Drum Image
Directory II
Directory I
Op File IDb
Op File I
List I

Temporaries Phase II



RE

RE

B B

B BEEEBERBERBIEBERB B

B B B

RE

RE

RE

RE

BB1373
CC1520
CD1536
CE1567
PT1600
DD1602
EE1617
EF1657
EG1672
EH1724
EI1754
EJ1766
EK2001
EL2004
EM2017
EN2031
E02064
EP2067
EQ2106
ER2117
ES2124
ET2131
EV2135

EW2150

RE- EX2153

RE

EY2156

1503

RE
RE
RE
RE

RE

&

RE

B B

RE
RE
RE

RE

RE
RE

RE

EZ2163
LL2165
FF2173
FG2266
GG2273
GH2325
GI2360
GJ2404
GL2407
HH2414
RC2464
FC2472
WN2567
BU2572
EU2606
FU2614
FB7660
DA1012

TT1241

WSO
5010000
SM7660

SN10000



10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27

30

IA
MJ
MJ
MJ
TP

QT

ST
IV

QT
EJ

QT
SS

MJ

RA

RP

BB
0 BB3

0 BQ6

0 ZA10

FC12 Q A
10 TE26

FC63 A

TE26 A

A 10

0 BB14 )

7 TE26

FC7 BB123

0 BB20 J
10 A
T 17 >
AT

0 GI

[ &

FD BB73

BB73 FC10
SD BB42
10005 BB25
FCT TE22
10021 BB27

FCT7 TE

J o

FC17 TES

FC17 TE6 J

1504

Come from HG2 Phase I
Jump to start
Alarm exit

Normal exit

10000
20000 - (00010) — 00010
30000 v v

Is (7)v zero? Yes, clear 7

File 7
u

Go to form segm. length for this
probl.
Set RP command

Set MD address of first statement

Clear temporaries

Set a and p to same fixed Op File ITa

addr.



31

33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53

55
56
57
60

SA

RP

TV
IV

TV

v
RA
Vv
RJ
RA
MJ
P
QT
EJ

FC20 TET
FC7 FP
13400 BB35
FCT FA
BB42 BB37
FC45 A
30000 17

A BB41 J

30000 BB43 |
30000 DI
DI TE10
DI1 TE1

DI1 TE4

—_—

TES BBAT
TE10 30000
TE5 BB52
BB52 FC5
DI1 30000
CE1 CE |
TE2 FC13
0 BB56
FC3 Q

TE10 A r

FC46 DD

1505

Set y to fixed Op File IIb addr.

Clear first word of Op File TIIb ares
Clear Op File ITIa area
Come from BB34 or EE34

Set u of repeat command BB41

Transfer next statement Op File item
to drum

Record 1st word of statement Op File
in Temp 1

# of lines in this statement rout.
—>t and t2

a address to NI

Statement call word—>Op File IIa
a address to BB52

a+1l

# of lines in routine—> a + 1
Advance a and K by 2 and check
exceeded region

Free but needed

Is CW 26===?



61
62
63
64
65
66
67
70
71
72
73
74
75
76
77
100
101
102
103
104
105
106
107
110
111

112

RS
TV

I8

RA
EJ

SP

Sp
RP

EJ

02

SN

SA

SA

Sp

TP
SA

RP

DI TE15
TE15 FC6
FC47 TE1l1
TE15 CC
0 BB66
TE6 FC6
TES EE

A 17

A BB72
30000 O
30000 BB75
FD1 BB77
0 BRS
00

Q 17
BB73 0
BB74 0

A BB103
30000 17

A BB112

,
BB112 BB107

FC45 A
30000 17

A BB111
30000 BB113

30000 DI

Come from BB60 or BB120

Set index for * of cross ref. (one
higher since ind. jump in beginning
Set addr. of first cross ref —>TE1l
Are all cross references handled?
Free but needed

Adv B by 2

B=az? yes, go to switch

Do handl. of B's

Next CW to be processed for 8 —> A
Set by BBT71

Set by BB20, 21

Search Directory I for call word

at addr. B
Go to alarm 5 (Directory incorrect)

~j=n+r in u
(-j-ntr)+{j+n) = r

Set u of BB103 r + FDI

Set by BB102

Set this Directory I addr. into u
of BB112

30000 in v of A
Set u address of BB112
Set by BB105

Set by BB110 transfer cross ref.
Op File I item
Set by BB104 from MD to drum image



113

121

122

123
124

RA

TV

RA

TP

MJ

TE1 D11

TE6 BB116
BB116 FC5
DI1 30000

DI O

FCT 7
0 BB20

CA BB125

1507

Add # of lines in this routine to t

Enter # of lines in this routine in
the address following the CW in Op
File IIa

Is 77000 > CW? If no, then 77
'*’(éjgo to set index for handl.
cross ref.

Go to handle 77___.case

—> (has no cross ref., therefore
no index needed)

Come from BB13

Setting of 00007 in case no single
valued variables



B W N

~N o O

10
11
12

13
14

15

TIA CC

SP TE11 17
TU A CC2

TP 30000 TE20
TP FC3 Q

QT TE20 A
EJ FC33 CC14
EJ FC46 CC14
TP FC54 Q

QT TE20 A
EJ FC35 HH

RJ CD13 CD

MJ O BB64
RJ CD30 CD14
MJ O BB64
CA CC16

|

o

1508

Come from BB64

Put CW at addr. given by TE1l in NI
Save found CW in TE20

Mask

2T=—=m?
26~~=?

fommn?

None of the three cases for Op
File IIa

26m=== or 27=-=

Case for Op File IIb



~N O 1 b W

10

11

12
13
14
15

16
17

20
21
22

24

25

IA CD
T0 TE2 CD3
RA CD3 FC10

SP TE20 O 4

RP 30000 CD5

EJ FA2 CD11

D

TV TE5 CDé6
TP A 30000

RJ CE1 CE

RA TE2 FC13

RJ CD11 CD12

RA TE11 FC5
MJ 0 30000
SP TE7 O

SS'FC20 17

TO A CD21

RA CD21 FC10

SP TE20 O

RP 30000 CD23
EJ FP1 CD26
TV TE7 CD24

TP A 30000 r

RJ CE5 CE4

Come from CC1l2 or .

Set n in u of RP command CD3

Check whether CW already in
Op File TIIa

Set v of NI
Place CW in Op File IIa

Adv. by 2 in v and check over=-
flow and take care of 77 case

Adv. by 2 inu

Exit possible for Vary
(DD region)

Adv. to next cross ref, address
Exit for RJ

Come from EO1 or EP5 or .

Next addr. in Op File IIb
Subtract first addr. and

shift to u

Set n in u of RP command CD21

Check whether CW already in
Op File IIb

Set v of NI

Place CW in Op File IIb and adv.

1509

Op File
IIa

Op File
ITb



26
27

30

RJ CD26 CD27

RA TE11 FC5

MJ 0 30000
CA CD31

Exit possible for Vary

Adv. to next cross ref.
address

Exit of RJ

1510

Op File



IA CE
RA TE3 FCé6

TJ FC64 30000

MJ O EW
000

RA TE7 FC5
TJ FC65 30000
MJ O EW
000

CA CE10

IA PT
TJ TE1
MJ 0
CA PT2

g

Come from CF or CF2

Adv. next addr. for Op File
ITa by 2 and check whether
region exceeded

Free
Come from CD25
Adv. next addr. for Op

File ITb by 1 and check
whether region exceeded

Free
(patch)
EH10 Come from EH3
EQ2

1511

space for
3400

Op F IIb
FP = 7660

FC65 = SN

= 10000
space for
120



i I < ) 7 B\

10

11

IA CF

RA TE12 DI1
SP MB1 1

TJ DI1 CF6
SP MB1 O

TJ DI1 CF7
MJ O CF10
RA TE22 FC5
RA TE22 FC5
RA TE22 FC5
MJ O 30000

CA CF12

-/ \L f___Jk r—)

1512

Come from BB121

Adv. TE12

Is # of elements > 177767

Is # of elements > T777?

Adv. TE22

Exit used only in RJ, by BBl121



~N O O s

10

11

12

13

14

IA DD

TP FC12 Q
QT TE10 A
EJ FC37 DD3

TP DI4 TE20

RJ CD11 CD
TP DI3 TE20
RJ CD26 CD14
TV FC61 EE

RJ DD10 DD12

MJ 0 BB66

TP DI2 TE31

TV BB47 TE23
MJ O DD11

CA DD15

P S — - —

1513

Come from BB57 after detected
26=~=CW

Mask out # of lines

Is it 4?2 Or 5? Go NI

Store (after check) last (jump out)
CW in Op File IIb

Set switch

Chance for jumping once in Vary
start (orig. set to jump, reset
by EF14)

Exit to<:>

Save CN of last statem in Vary loop
Save addr. in Op F IIa of first statem
CW in Vary loop

Done once in Vary loop



~N O~ s

10

11

12
13

14
15
16
17
20

21
22
23

24

IA
MJ

RA
Sp
J
RS
ZJ
TP
TJ

SP

TV

TP
TP
TP

RA

EE

0 EE1

TE TE1

TE O

TE21 EE35
TE TE1
EE6 EG2
TE21 A
TE1 EE14

TE13 17

A EE12

30000 FB

O ET

FC61 A
EE EK
0 EG5
FC62 EE

FC50 DD10

TES TE13
TE7 TE14
TE12 FAl

TE3 TE4

|

_—

1514

Come from BB6T

Switch for Vary set by DD7 to EF
(Vary), restored by EE30

Come from EE or EF11 form T + t —T
isM > T?

T~-t—T

IsT=07? (i.e. are we at beginning
of segment?)

Ist > M?

Case t < M and mext T would be > M
TE13 was filled when bef. at EE3
we had gone to EE17

Record latest statem.CW into first
word Op File IIb (for IP command)

Go and make segment with settings
before

Come from EE7 are we in Vary loop?
Yes; go to handl. Vary case
No; go to alarm (statem. too big)

Come from EE3, case M > T
Restore switch to Non-Vary case

Reset RJ to beginning position for
Vary loop

Save values of this a —>Temp 4 f IE13
case, for the case y —>Temp 5 = TE14
we overshoot with TE12 = Temp 3 —>
next statem. second word in

Op File IIa

T2 + t2 = T2



31
32
33
34
35
36
37

QT
SP

AT

TP
QT
EJ
MJ

TP

MJ

ca

FC12 Q
TE10 A
A 17

BB42 BB42

FC11 Q
AA

SD1 FF

0 BB35
FCT TE30
TE22 TE40
0 EE17

EE40

1515

Come from EF6

Case we are not yet at end of Vary
loop or segm. length,

Mask 0 O 77777 — Q

Adv. u portion of transfer command
by # words in Op File item

Set u in BB42

Have all statem. CW's been processed?
i.e.,entered in Op File IIa? Detects
end of needed information

No, go back to handle next CW

Patch, clear TE30 and save TE22 in
TE40



[= A 5 ) O 7\

TA EF Case we are inside Vary loop
Come from EEO after having been in DD

RA TE24 TE1 t4+t.=t4

RA TE25 TE4 te +t2 = tg

TP FC11 Q ] Mask 0 77777 0 —Q

QT TE31 TE26

QT TE10 A 1 Are we at end of Vary loop?

EJ TE26 EF7 Yes

MJ 0 EE25 J No (skip saving @ and y since in Vary
only first import.)

TP TE24 TE1 t4 -t

TP TE25 TE4 te =>1t,

RP 10002 EE1 ]Y

Clear ¢, and t

TP FCT TE24 4

CA EF13

1516



b I = A ) N N O E A\

10
11
12
13
14

15

16
17
20
21
22
23
24

26
27

IA EG

RJ EG EG1
MJ 0 EN31
TP FC3 Q

QT FA2 A
EJ FC46 EJ
TU BU WN
MJ O

TP FCT TE27
TP FC7 TE30
RJ EG11 EG12
TV TES EG14

RA EG14 FC5

RA TE27 30000

TV EG14 EG16

RA TE 30000
TP TE21 A
TJ TE EH12
MJ O EX

LA A 17

TU A EG25
TP FC3 Q
QT 30000 A
EJ FC46 EH

MJ 0 EG12

|
|
]
)

v

ﬁr——)&

) \

1517

Case T > M, yet we are at the be~
ginning of segment (implies t > M)

Come from EOl.- RJ exit for EP15
Patch to EQ. Exit after region
check when region not exceeded

Come from EE5 or EW2

Is CW at beginning of Op File 113 a
26===?

Go to alarm (segm. too big)

Clear tl and t3

Inserted for jump out of EK
Come from EG11 or EH11 or EG27

tl + (@ + 1) —~>t2

T+ (a+1) —T

__,(::§>M?

Adv. g by 2 taken out here,
now

see EG30

Is CW at a a 20===?



30 RA TE5 FC6 Patch, come from EM7 adv. a by 2
31 MJ 0 EG22 (Patch for replaced instruct. EG21)

CA EG32

1518



[}

L I < AN &) SN

10

11
12
13

14

15
16
17
20
21

22

IA

RA

RS

RA

RS

SP

QT
EJ

EJ

EH
TE30 FC5

TE1 TE27

TE21 A

0 EG12
TES EH14
EH14 FC5

TE 30000

TES 17
A EH20
FC3 Q

30000 A
FC46 EQ

FC33 EH24

L4

Come from EE15 or EG26.

Case t > M

and we are not at beg. of segm.

Set ¢, =1,
Vary ©

Index for Vary within

Come from EK2 or EH t - t. =t

Ist >M?

Case t «M

1

Record statem. CW into first CW of
Op File ITb (for IP command.)

Go to D, exit to write on tape

t +t; =1 restore t since it is still
too big and we have to
make beginning segment

bigger

Go‘h)@!’

Come from EG20 or EH27

T~ (a+1) T,

CW at @ = 26===?

We finally made
first part too
big and have to
go back to last
statement and
form segm. resp.
back to last Vary
within Vary

Vary beginning,
0K, go and form
segment

CW at @= 27-~=-? Statem. CW, go to
check whether Vary inside Vary



23

24

25

26
27

10

11

MJ

TP

YA

RS
MJ
CA

IA
RJ
MJ
TP
RJ
TP

TP

TV
TV
MJ

CA

0 EM3

TE30 A

ES EQ1

TES FC6
0 EV

EH30

EI

ET3 GI13
0 EI6
TES TE13
ET3 ET
TE12 FAl
TE7 TE1l4
FC7 TE30
FC62 EE
FC50 DD10
0 FF

EI12

1520

Other CW (for inst. libr. rout.)
go farther back and try again

Is ty = 0? #0 Vary in Vary
= 0 not so

Reduce a by 2

Jump to try with reduced length
after hdl, 26, 27 case that go out

Come from EEL13 or EWl

Set addr. BB42

Jump to restoring Vary settings
Come from EH7; save a

Set addr BB42

Save 77 count

Save y

Restore Vary settings

Jump to write segment on tape



TA EJ
o TP FC17T TE5 |
1 TP TE7 TE32
5 TP FC20 TE7
3 TP FCT TE12 |
4 MW 0E
5 TP TE13 TE5 |
6 TP TET TE32 |
7 TP TE14 TET

10 TP FAL TE12

11 TP FCT TE22

12 MJ 0 EGT

CA EJ13

JA EK
0 RJ EG11 EJ5
1 TP TE40 TE22
2 MJ 0 EH

CA EK3

Come from EG4 resetting to Vary in
beginning of segm.

Save TE7T= Y in TE32 and set counters
back to segment start

Jump to clearing TE22, tl' t3 and
exit

Come from EK

Save TE7 = Y in TE32 and set counters
back to Vary start

Clear TE22

Jump to clearing t

and t3 and to
exit from RJ

1

Come from EE15 resetting to Vary not
in beginning of segment.

Do resetting of counters

Reset TE22



10
11

12

IA EL

TP FC3 Q
SP TE5 17
TU A EL3
QT 30000 A

EJ FC3 EL6

MJ O 30000

000

TV TES EL11

RA EL11 FC5

J
000

000

CA EL13

1522

Come from LL1 or LL3

Is CW at hand a 77==~?

Not 77==-, skip changing TE12 and
TE22 (set to ER or to EL12)

by EM by EM3
Adv. resp. reduce TE22

Adv. resp. reduce TE12 by # of
instructions

Used !}!

Jump back to rout.



et

[1-N

~N o o

10

11

IA EM
TV FC74 EL5
RP 30002 LL L

TP EM6 EL11

J o

TV ER2 EL5

RP 30002 LL2

TP EM10 EL11 J
RA TE12 30000 |
MJ 0 EG30 j

RS TE12 30000 |

MJ O EH26
CA EM12

IA LL

TP LL4 EL6
MJ O EL

TP LLS EL6
MJ O EL

RJ LM14 LM
RJ LM20 LM15

CA LL6

Come from EX1
Set "ER" in v of EL5

Entrance for going forward

Come from EH23
Set "EL12" in v of EL5

Entrance for going backward

Const. for EL11, EL12 in forward case

Const. for EL11, EL12 in backward
case

Come from EM1
Forward

Come from EM4
Backward

Const. for forward

Const. for backward

1523



~N o O o~ W

10
11
12
13

14

15
16

17

20
21

IA

TP FC5 A

SA
TU
IP
SP
TJ
Sp
TJ
MJ
RA
RA
RA

MJ

RP
RA

RJ

RP
RS
CA

LM

TES 17
A IM3 ,
30000 TE34
MB1 1

TE34 IM11

- O

MB1 O
TE34 IM12
0 IM13
TE22 FC5

TE22 FC5

TE22 FC5

0 30000

20003 LM17
IM11 BB76

LM14 LM

20003 30000
LM11 BB76
LM22

1524

Come from EL6

Entrance for forward

Is # of inst. > 177767

Is # of inst. > T777?

Adv. resp. reduce TE22

Exit, used in RJ from EL6 for
forward case

Entrance for backward
Change RA to RS in IM11-13
Handle TE22 for 77 ... when going

backward

Exit, used in RJ from EL6 for
backward case



[ U

(5]

10
11
12
13
14
15
16
17
20
21
22
23

JA EN

TP TE16 A

EJ TE5 EH4
SP TE16 17
TU A ENS

TP BB73 EN6

SP 30000 O

000

EJ FD1 EN10O
SN Q 17

SA EN6 O

SA ENT O

TU A EN14

SP 30000 17
RJ EN15 EN16
TO A EN24

TU EN24 EN21
TP FC45 A
SA 30000 17
TU A EN23

RP 30000 EN235

TP 30000 DI

J

J

1525

Come from EQ10

Are we finished with all CW's in

Op File IIs

Exit

Search Dir. I for CW given at

new @
Set by EN3

Set by EN4., RP ...

alarm

BB75 exit to

Set u addr. in EN14

Set by EN13

Set u of EN24,
addr. ET1

Set u of EN23

Set by EN17

Set by EN22

Transfer Op File I item to drum image

Set by EN16

RJ for use in



25
26
27
30
31

32

TP FC3 Q
QT DT A
EJ FC46 EO
EJ FC53 EP

RA TE16 FCé6

MJ O EN
CA EN33

IA EO

RA TE7 FC5

TJ FC65 EG

MJ O EY

CA EO3

1526

Is CW 26=~=?
Go to handle IIb 26~~—
Is CW 27-~=? Go to handle IIb 27-—-

Come from EN30 or EGl or EP2,
Adv. new @ addr. by 2

Go back in loop

Come from EN27 CW 26—
Adv. Op File IIb address

Did we exceed region? No, go via
patch EG-EGl to EN3l

Yes; jump to make segment



~N o g s W

10
11
12
13
14
15
16

IA
TP
QT
ST

TU
1J

MJ

QT
EJ
EJ
RA
MJ
RJ
MJ

CA

FC6 TE17

DD12 EP6
TE17 EP6
0 EN31
30000 TE20
FC3 Q
TE20 A
FC46 EP15
FC53 EP15
EP6 FC51
0 EP4

EG EO

0 EP13

EP17

}

1527

Come from EN30 CW27~——

Mask out # of lines

Set index for # of cross ref.
(1 too high, pre-done)

Preset EP6 to DI2
Are all done?
Yes

(Starts with DI2)

Mask out CW code

Ccw

n

26—~—="?

CW = 27——=?

Adv. addr of cross ref.

Go to handle next cross ref.

Put CW in Op File IIb resp. adv.,

Op File IIb addr. (since the CW is
already in from the first try)



10

IA

RS

RJ
TP

EJ

TJ

MJ

MJ
CA

IA

EJ
EJ

MJ

TU
MJ
CA

IA

RA
RS
RJ
MJ

CA

EQ
TE30 FC5

EQ1 EQ2
FC20 A

TE32 EH4

TE7 EQ7
FC17 TE16
0 EQ10
TE13 TE16
0 EN

EQ11

ER

FC46 ER3
FC533 ER3

0 EL12

FC74 EL11
0 EL7
ERS

ES

TE5 ES2
ES2 FC5
TE3 30000 %
ES3 ES4

0 EH26

ESS

1528

Come from EH21

Subtract indicator for Vary in
Vary by 1

Inserted for RJ use by EY

Has anything been in Op File

IIb before we went back?

No, skip the part EQ (TE32 set by EJ1
or EJ6)

Is y > FC20? (0 O FP1)

Case T was = 0

Set newa in either
case to starting

Case T was # O addr.

Go to handle case Op File IIb

Come from EL5. Handle TE3 for going

forward
Is CW 26---?
Is CW 27~—-=?

Skip changing TE3 = T2 (v used as
constant also; by EM3)

Change in EL11 the TE12 —> TE3

Jump to change TE3 (but not TE22!)

Come from EH25

Handle TE3 for going backward
Inserted for use in RJ by EV



(2N |

10
11

12

TA ET

SP

RJ EN15 EN3

TO

MJ

TE13 17

v~

A BB42

0 30000

CA ET4

IA
SP
TU
TP
QT
EJ
EJ
MJ
TP
ZJ
RJ
MJ
CA

IA

TP

TJ

MJ

CA

EV
TE5 17 |
A EV3

FC3Q

30000 A

FC46 EVllJ
FC53 EV7

0 EH12
TE30 A

EV6 EV11
ES3 ES

0 EV6

EV13

EW

FCT A

TE EE10

0 EG2

EW3

1529

Come from EI3 or GIl4

Set addr. BB42

Come from EH27

CW at @ = 26-—-2

CW at @ = 27--=?
Exit after handling either case

Is TE30 = 0?

Reduce TE3 for going backward

Come from CE2 or CE6 (Op File IIa
or b exceeded)

Is T=0?

No; make segment (with restor. BB42
from TE13)

Yes; start normal Vary way for T = 0



IA
TP
TJ
MJ
CA

IA

RS

RJ

TP

TJ

MJ

CcA

IA

TP

MJ

CA

EX

TES A
FC64 EM
0 EH12
EX3

EY

TES FC6

EQL EH12

TES A
TE16 EZ
0 EY1
EY5

Ez

FC20 TE7

0 EQ5

EZ2

1530

Come from EG21

Is Op File IIa exceeded?

No

Yes; go backward where segm. can be
made

Come from EO2 (after Op File IIb
region exceeded)

Reduce g by 2

Go back to next possible break off
point

Is a farther back than TE16?
Yes; break off

No; go back in loop

Come from EY3

Do setting for final Op File IIb
(after it was exceeded) and jump
to handling Op File IIb



w N

SN

~N o o

10

11
12
13
14
15
16
17
20
21
22
23
24

25
26

IA
RJ
TP

RP

TP
RP
TP

RJ

RJ
TP
TP
SP
ST
TP
Sp
SS
AT

Sp

RP

TP

RJ

FF
GJ2 GJ
RC1 FF

10024 FF4 1

J
10142 FFIOI

FC35 TI26 ]

FG2 FG

TH2 TH
FC31 TI
FC32 TI1
TE13 0
FC17 TI2
FA1 TI3
TE 0
FA1 O [
FC6 TI4
TE41 0 l
TE3 TI5

10162 FF71

FC35 TI6

TH2 TH

Done
once

1531

Come from EE33 or
Jump first to set TE41l, later set by

FF1 to MJ § FF12
Set switch in FF to MJ 0 FF12

Set Z's in beginning of first block

Set FILE A A TWO AA A

done

once

Fill up with Z's

Set tape hdl. code for right tape
(3 or 6)

Write first block

Set "TWO A AASEGMT" in first 2 words
of tape

Set length of Op File IIa for this
segm. in 3rd word of tape

Set # of 77=--==lines in 4th word of
tape

# of lines in statements + Routines
+ 2 to 5th word of tape

Address for IP command (N + Té + 1)

Fill first block up with Z's

Write first block on tape 3



27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
o1
52
53
54
35
56
57
60

SP TI2 O

DV FC21 TE16
TP A TE17

TP RC2 FFT0
TU FC26 FF37
IJ TE16 FF36
MJ O FF43

RP 30170 FF40
TP 30000 TI
RJ TH2 TH

RA FF37 FC22
MJ O FF34

SP TE17 O

4J FF45 FF63
SP A 17

AT RC4 FF30
TU FF37 FF51
RP 30000 FF32
TP 30000 TI
SP TE17 17
SS FC22 0

SN AO

AT RCS5 FF37
RA FF60 TE17
RP 30000 FF61

TP FC35 TI

J L

J

1532

Set index how many more

Remainder saved for # of words
left over

Set beginning addr. FA2 (Op File ITXa)
in FF37

Are all complete blocks written?

Yes; go to handle last fractional
block

Come from FF34

[FA2] in beginning set by FF33

Write next block

Adv. addr. Op File II

Go back in loop for next block

Come from FF35 after all whole blocks

written,
Are there words for partial block?

Set last words in partial block

Fill rest of block with Z's



71
72

RS FF60 TE17

RJ THZ2 TH

TP TI4 TE37
MJ O FF26
CA FF73

IA FG

SP FC40 O
AT TN TH3
MJ 0 30000
SP FC41 0
MJ O FG1

CA FGS

—

1533

Restore last instr.

Write last data block

Place end of entry

Fill up with Z's

Write last block

Set by FF32 to MJ 0 GG or by 6G14
to MJ 0 GG16

Patch

Save first TI4 for forming segment
table

Set code word for tape 3 resp. 6
with TN # 0

Set code for:
WRITE 1 BLOCK OF TAPE

Set code for: (only used in RJ)
REWIND TAPE



~N U s W

10
11
12
13
14
15
16
17
20

21

22
23
24

IA
TP
TP
SP

SS

RP
TP
RJ
SP
DV

TP

MJ

QT

EJ

MJ

TP
TP

RJ

GG

FC33 TI
FC34 TI1
TE14 O
FC20 0
FC5 TI2
10165 GG7
FC35 TI3
TH2 TH
TIZ2 O
FC21 TE16
A TE17
FC4 FF37
RC3 FF70
0 FF34
FC11 Q
BB42 A

SD1 GI22

0 GH

FC35 TI
FC35 TI1

TH2 TH

J 0

1534

Come from switch FFT0

Put TWO A B A SEGMT A in TT and TI1

Put # of entries in TI2

Fill rest of first block with Z's

Write one block

Set counter for ¥ of blocks

Save remainder for addr. to fill
with Z*'s

Restore first addr. ofOp File IIb
in transfer command

Set switch E to E2 (MJ 0 GG16)

Jump to write rest of blocks

Come from switch FF70. Mask 0 77777

0 —
Have all statem. CW's been processed?

Yes; go to handle segm. table for
last segm. and finish up at 6G22

Go back to beginning for next segm.
after having handled segm. table

Write sentinel block



25
26
27

30

31

RJ TH2 TH
RJ FG2 FG3
RJ THZ2 TH

TP FC42 TH3

MJ O BB2

CA GG32

“

|
J

1535

Write second sentinel block

Rewind tape for Op File III

Transfer parameter to read in
Phase IIT

Go to:

EXTT OUT OF SEGMENTATION



o U b W

10
11

12

13
14
15
16
17
20

21
22
23
24
25
26
27

IA GH

RJ GH GI15

SP TE22

AT TE37 A
DV FC21 TE34
ZJ GH5 GHé6
RA TE34 FC5

RA TE34 FC5

SP TE22 1
DV FC21 TE26
ZJ GH12 GH13

RA TE26 FC5

RA TE34 TE26
TP TE33 Q
SP TE34 33
QS A ST2

RA GH16 FC35

IJ TE35 GH32

TP FC73 TE35
TV GI21 GH16
LQ TE33 33

RS GH15 FCT72
1J TE36 GH32

TP GH32 A

EJ FC71 GH32

1536

Come from GG21. Form segment table

Jump (only once) to set ST and do
presettings

A +2x ® of 77 CW's in Op File Ila

A+B 170
T 770

Is there remainder?

Must be done

] separate be-
ﬁgdA1+f%? remainder o oo se of ZJ

170 before-'

Add 1 for sentinel
block

2 x % of 77 CW's in Op File IIa
170

or B
170 B
Add 1 for remainder of 170

Add both terms = # of blocks — TE34

Mask (event. shifted) —=Q
Mask the # of blocks into segm. table

Adv. last instr. by 1 in v

Go to Exit (handl. next segm)
Ind 178 down?

Res. ind.

Set GH16 to ST1 in v

Shift mask

Reduce shift count by 11

Go to Exit Ind 3g down?
Was this last segm.?

Yes — GH32



30

32

TU EU WN
MJ O WN
MJ O BB23

CA GH33

1537

No
l alarm MORE THAN 63 SEGMENTS

)

Gets changed with last segm. in RJ
to MJ 0 GI23



~N o g s W

10
11
12
13

14

15

16
17
20
21
22
23

IA

EJ
EJ
EJ
Sp
AT
TV
MJ
RS
SP

MJ

MJ

TP

RP
TP
RJ
MJ
CA

GI

12 A

FC7 GI5
FC31 GI10
FC13 GI11
FC O
FC67 ST
A 12

0 GL
GI11 FC351
FC2 0

0 GI5
TE40 TE22

0 ET

FC70 TE33

FC73 TE35
FC25 TE36
10020 GH1
FCT ST1
GH32 GH
0 GG22
GI24

1538

Come from BB17 (only once)

Indicator for READ, LIST, BOTH in

u—>A

Zero?

One? only LIST

Two? only READ

Three assumed

Add space for Tape Hd1l + Contr + 1 +
Term buffer —> ST

Set v part of 12

After ST set, do preliminary settings

Case only LIST

Case only READ

Come from ETI set # of 77 CW's for
forming segm.

Go to setting BB42 (RJ exit of ET3
is already set to EIl)

Come from GH (only once) put mask
in TE33

Set ind. for first time 17 (20 rows)
Set ind. 3 (4 words per row)

Clear rest of segm. table and jump
to GH1

Come from GG20

Case we have last segment



IA 63
TP ST A ]

AT FC5 TE4l |

MJ 0 30000
CA GJ3

IA GL

SP 7 25

LT O A

ST ST TE21 r
RS TE21 FC6

MJ O BB11

CA GL5

1539

Come from FF

Set once for whole program N in
TE41 to FN + 1 for FN + 1 + T2
(later formed)

Used only once in RJ from FF

Come from GI7

Set TE21 segment length



VU

wn

10
11
12
13
14
15
16
17
20
21
22
23

24

TA HH

TU TE2 HH3
RA HH3 FC10
SP TE20 0

RP 30000 HH7
EJ FA2 HH5
RA TE11 FC5
MJ O BB64

TU BB73 HH1O
RP 30000 HH12
EJ FD1 HH14
TU FU WN

MJ O WN

SN Q 17

SA HH10 O

SA HH11 O

TO A HH20

TP 30000 TE26
TV TES HH22
TP TE20 30000

RJ CE1 CE

RA TE2 FC13

v—¢

R

1540

Come from CC1l1

Case CW 4uwmm=

Is this 4~~~ CW already in Op File

I1a?
No

Yes

Adv. to next cross ref.

See whether all handled?

Search
Found
Not found

Go to alarm

Found, put

drum address
(where CW placed
in Op File IIa)
—>TE26

search 4-=~ in
Directory I and
store drum ad-
dress (Op FileI)
in TE26(v)

Place CW in Op File IIa

Adv. by 2 in v and check exceeded

region

Adv. by 2 in u



40
41
42
43
44
45
46
47

TP FC12 Q

LA TE26 A17
TU A HH30

QT 30000 A
AT TE26 TE26
LA A 17

TU A HH34

TU 30000 TE20
TP FC3 Q

QT TE20 A

EJ FC56 HH5
TP FC54 Q

QT TE20 A

EJ FC55 HH5
TU TE2 HH46
RA HH46 FC10
SP TE20 O

RP 30000 HH21
EJ FA2 HH25

CA HH50

|
|
|

1541

v mask —(Q
Addr — u of A

v of word in
Directory I_5 A

Addr. for next
CW — TE26

Next CW —u of TE20

~

Mask O 77000 0 —Q

-

Is CW 23==~=?

\
Mask 0 70000 0 —Q

Is CW4 - 2

None of them

Adv. to next
wanted Op

File 1 address
and put addr.
in v of TE26
Put CW in u

of TE20

Is next

CW 23w~ or
) 1

Yes, exit
this part

Is CW already
in Op File
IIa ?
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10
11
12
13

IA

MJ

MJ

MJ

MJ

RP

RP

CA

IA

TP

RJ

MJ

CA

IA

RC

0 FF1

0 FF12

0 GG

0 GG16
30000 FF32
10000 FF60
RC6

WN

30000 UP3
up2 UP

0 BBl

WN3

BU

0 BUL O

0 BU2 12

51
24
66
01
30
26
01
24
51
47

CA

50300
66304
01713
24464
31305
30650
66515
54323
54016
30506

BU14

16566
73050
46633
60154
43050
13465
10146
00131
53032
62277

1542

Constants for switches

Alarm routine

Alarm:

o = D

mor Do

> @

ONE STATEMENT WITH ALL
REFERENCES IS TOO LARGE FOR SEGMENT.



15

10

11

12

IA
0 FU1
0 FU2
92
01
66
65
54
01
ol
66
24

CA

11

65306
51523
34515
01543
30502
25676
30630
01245
54227

FU13

72751
05424
00134
03130
63027
60127
15051
25230
T

1543

Alarm: MORE THAN 63 SEGMENTS.

Alarm: PSEUDO OPERATION IS
REFERENCED BUT DOES NOT APPEAR.
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10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30

IA FC

0 0 344
00175
0 01351

0 77000 O
0 FP O
001
002

000

o

20000 O

o

77777 0
0 0 77777
020
0 0 DI

0 0DI1

(=}

FD1 O

o

0 FA2

0 0 FP1

0 0170

0170 O

RJ DA11 DA

MJ O TT

003

0 FA2 0

31 34463 00101

66 71510 10101

1544

Constants
5 + 10319 + 12010 for both
5 + 12070 for list alone

2 + 1031 for read alone

Used for patch of Phase I,MLl



40
41
42
43
44
45
46
47
50
o1
52
53
54
355
56
57
60
61
62

50 1 1100
0022
00 24
0 0 30000
0 26000 O
0 0 DI2

0 DD12

0
010

(=

0 BB46

(o)

27000 O

o

70000 O
0 40000 O
0 23000 O
004

0 0 TE31
MJ O EF

0 0 EE1

1545



63
64
65
66
67
70
71
72
73
74

0 0 S0

0 0 SM

0 0 SN

005

0 0 6K

77 70000 00000
MJ 0 GI23
0011

0 017

0 TE3 ER

CA FC75

1546



TEO

10

11

12

13

14

15
16

17

20

21

M

Temporaries TE

T2

L2

] TEMP 1

TEMP 2

TEMP 3

TEMP 4

TEMP 5

INDEX 1

INDEX 2

—_

WS

1547

Segment Phase IT

# of addresses (generated rout.)

in segm. for 22, 24, 25, 26, 27, 40,
50, 77

# of addresses per sentence} set with
TV in BB31

# of entries in Op File IIa

# of addr. for 26, 27 only; adv. in
EE24 T2 + to=>T,

# of addr. per sentence; set with
TV together with TEl

Present statem. CW addr. of Op
File IIa

Next statem. CW addr. of Op File IIa
Next statem. CW addr. of Op File IIb

Statem. CW(u) + # of words in item (v)
set with TP

Addr. of cross ref. CW; set by ...

# of 77-~~ data words in this segm.;
adv. by 1 with RA

Op File IIa addr. for this statem. CW

Op File IIb addr. for last cross ref.
of previous statem. CW

Index for # of cross ref; set with TV

# of full blocks to be written and
used by EN, EQ for storage

# words in partial block

Holds CW to be placed, whose addr. is
in TE11l

Segm. length for problem; fixed for
whole problem



22

23

24
25
26

27

30

31

32
33

34

35
36
37

40

41

tg

t5

t3

1548

Counter for # of 77 CW's
(CW's, not addresses)

Op File ITa address of first statem.
CW in Vary loop

Storage space used by EF3, BB1O,
HH, GH

# of instructions for 1 sentence
at a time

Index that we are in Vary within
Vary

CW of last statem. in Vary loop for
comparison

Storage for y in EG and EH part

77 70000 00000 mask shifted for
segm. table

Quotient for GI and GH for segm.
table

Index for 17g for segm. table
Index for 3 for segm. table

Storage for TI4 of first block
for segm. table

Storage for reset TE22

Storage for N + 1



2. ALLOCATOR






2. Allocator

a. ALIOCATION Setup

The setup routine for the Allocator reads the Dimension List from
magnetic tape and modifies it so that each array is represented by two words
instead of the variable (up to six) word items of the original list. The
modified Dimension List is then stored on the drum for use by the Allocator.
The Dimension List is modified at this time because the Allocator and later
the Processor make extensive use of drum storage. Between these phases, the
Initialization Generator must have more Dimension information than is avail-
able in the modified Dimension List so the original Dimension List is read
again from tape and stored on drum preceding the operation of that phase,

After modifying the Dimension List, the setup routine adjusts the
Dimension List counter (at location 00006) to reflect the length of the mod-
ified list. The counter for the original list is saved at location 00015.
The tape on Uniservo 5 is then moved forward past the Constant Pool and
Symbol List so that it is positioned properly for the Allocator to write Op
File ITII, Preface, and Termination.

The seven blocks of the Allocator are then read from the UNICODE

Master Tape and control is transferred into the Phase.

1551



4511

Is there a
Dimension
List?

Is block fol-
lowing Dimension
List an end

label block?

on servo 5
the dimension
labe]

1

ill Dimen-
sion List
exceed buf-

Set to read
full buffer
“lof Dimen-
sion List

YES Reduce block

count by number

of blocks in
buffer

of blocks in

Determine number Set tape hand-
ler code word
Constant Pool & to read Allo-

Symbol List and

cation Phase

Save large Dimen-
sion List counter

Y

Set index 1
————9(:::) to number of
items in Di-

set Tape handler
code word to.
move past them

mension List

to H.S.S,

§

Dimension List
item?

ing area

Store word (drum
address) in next____><::>
available work-

(00006) in

00015,

Advance Has end of
buffer buffer been
address reached?

Advance Set index 2

working areal _|to 5 for

address character

count

Fill 5 words

S1of working
storage (WS)
with spaces

Has end of
buffer been
reached?

Allocation Set-Up Flow Chart



€CGCT

Determine loca-
tion of symbol
|word in buffer

Store next char-
' acter from left

in last word

Assemble word
and store in
temporary area

of WS

Have all Dimen-
sion List items
been modified?

NO 4

Save large Di-

mension List
counter (00006)

in 00015

Adjust (00006)
for modified Di-
mension List

Read Dimension
List to buffer

>

Set beginning ad-
dress for proc-
essing

Is character\ NO
code = T7?

Move all char-
acters up one
location in WS

(Tndex 2 = o

YES

Store address of
word following 1
array at end of

modified Dimensi
List

| YES (:)

drum

on Allocator

Allocation Set-Up (cont.)

@ﬁ

Store modified Di~-
ast > mension List on

for use by

Enter BR routine
alarm 10 compiler
inconsistency, Tapg
5 positioned in-
correctly,




RE

RE

RE

RE

Region for Allocation Setup

DC22
TH21
DD40101
BR537
ZI7230
ZZ7270
ZRT7354
ZX7362
ZT7403

WS674
ZY2705

LC6T4

MA700
LA7064

1554

Buffer load (in blocks)
Tape handler
Modified Dimension List

Compiler Inconsistency Routine

(1) Temporary (holds number of
blocks of Dimension List)

Working area
Buffer area (= WS 2011)

Storage and execution address of
Allocator

7 = # blocks Allocation phase?

LA = last word of buffer area.
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(< NS A

10
11
12
13
14

15

16
17
20
21
22
23
24
25
26

TP
QT
ZJ
LT
ST
TP

RJ

TP
EJ
MJ
SP
TJ

RS

RJ
TP
RJ
TP

EJ

TP
SP

LT

Allocation Setup

ZI

ZX Q

14 A
Z13 Z124
11 A
ZX1 ZT
Zx2 TH3
TH2 TH
ZY A
ZX3 Z112
0 BR12
ZT 0
ZX4 Z116
ZT ZX4
Z113 ZR
2263 22
ZX2 TH3
TH2 TH
ZY A
ZX17  ZI25
0 BR12
6 15
14 0

3 A

J

5

Is there a Dimension List?

# blocks Dimension List —stemp.

Read one block and check label for
DIMENS.

Tape #5 positioned incorrectly.
Will Dimension List exceed buffer
area?

Reduce block count by buffer length.

Set to read full buffer of Dimension
List.

To build modified Dimension List.

Read one block and check label for
E NDAJOF

Tape #5 positioned incorrectly
Large Dimension List counter —15.

# blocks in Constant Pool



27

31
32
33
34
35
36

QA
SP
AT
RJ
TP
RJ
MJ

CA

14

ZX13

ZX15
TH2
ZX16

TH2

Z137

Q17 L

25

TH3 &

TH

TH3

e

TH
LC

1556

Add # blocks in Symbol List

Move Uniservo #5 forward past
Constant Pool and Symbol List.

Read Allocation Phase to H.S.S.

Jump to Allocation Phase.
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~N O g s W

10

IA

TV

J

MJ

TJ
RJ
TP
QT
ZJ

TP
RA
TV
RA
TP
RP
TP
RA
TJ

RJ

LQ

2210
ZX12
ZR5
ZX6
30000
27212

Z710

(30000) (WS10)

Z713
2713
Z7213
ZX10
10005
ZX7

2710
ZX12
ZR5

Z710

30000

Z7Z3

ZZ6
2763

ZX11
ZZ7
ZR
Q

A
274

2713

ZX7
2740
ZX7
WS
2722
WS2
ZX11
27225
ZR

27226

WST~

1557

Set index to ¥ items in
Dimension List

Reduce index by one

To exit

Index

Advance address within buffer.
Still in buffer?

No; so go to read in next block
Bit 29 mask —Q

Bit 29 of word —A

If = 0, recycle

If not = 0, store first word
( drum address)

Advance to next word

Set address of 1st word for next

variable
Set index for character count.

Fill with XS3 spaces

Text for end of buffer area

Read in 2nd buffer load

Set to address of symbol word

One digit —sWS7



30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54
55
56
57
60
61

EJ
RP
TP
In)
SP
RP
SA
SA

TP

TV
RS
TV
TP
RJ

RJ

RA
TP

RP

TP

Sp

SA

ZX13
30006
WS2
WS
WS1
20004
WS2
WS6

273
2213

2240

YA
2725
2725
2210
30000
Z7Z3

32001
WS10

ZX14

ZX11

2734
2733
WS1

27226

2237

30000
224
ZZ53
X7
2752
27225
2722
722
2751
223
30000
30000
ZZ56
DD

15

Q
20

?

J

!

o

1558

If = 77, go to assemble digits

If # 77, move digits up one word in
the image.

6 digits?

Assemble digits in AR

Store assembled word.

Recycle to get all arrays

Set addresses to calculate and
store final word

Form and store final word.

Store modified Dimension List.

Save counter for large dimension list.

Adjust (00006) for modified
Dimension List.



62
63

CA

S A

MI 0
7264

IA  ®m
sp [zr]
AT ZX5
RJ  TH2
TU  ZX20
U ZI12
M0

CA  R6

30000

25
TH3
TH
ZZ10
ZR

30000

.J Read Dimension List to buffer

Set beginning address for processing

1559
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10
11
12
13
14
15
16
17
20

IA

07

50

27

50

30
50

30

CA

ZX

70000

105

34473

LAl

e

MA1
50270
Y

ZX21

0

2

Y
05065
DC

Y

15131

0

60

DI MENS

Read Parameter (except # blocks.)

LA = last word of buffer area

ENDAOTF



b. ALLOCATION PHASE

The Allocation Phase serves two purposes:
1) Builds Op File IIT for each segment and writes on tape.

Op File IIT (2 word items)

5

'Y x
1. Call word
2. # lines in routine H.S.S. running lo~
cation
or
1. Calllword
Segment #| Segment # H.S.S. running lo- (If the end
2.1 14 from jumped to cation in another | point of one-
segment way jump is in
or another seg-
ment
1. Call word \
2. # of data H.S.S. running 10—-rIf call word
cation is of the form

TT7xxx which

< refers to a
group of data,

e.g., X1, Xo,

L... XIO'

2) Generates the necessary instructions to manipulate data between segments
during the running program. These instructions are called:
a) The Preface, which transfers 77xxx type data to their storage loca-
tions in H.S.S.
b) The Termination, which transfers updated 77xxx type data to their
designated locations on MD.
The Preface and Termination instructions operate in H.S.S. during the inter=-
lude between 2 segments. After generation of these instructions for each seg-

ment, the Preface and Termination are written on magnetic tape.
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Input: The Allocator receives as input (from Segmentation):
1) Op File IIa - call words of routines and data in segment.
2) Op File IIb - call words of end points of all one way jumps within
the segment.
These files are on Uniservo tape by segment.
3) Dimension List with MD storage addresses for 77xxx data.
Output: The output of Allocation consists of:
1) Op File IIT by segments on tape.

2) Preface and Termination for each segment on drum.

Procedure: Read Op Files IIa and IIb into H.S.S. one segment at a time. Then
compare each call word in Op File IIb against the entire Op File IIa for this
segment to determine if the end of the jumps (which are actually the words in
ITb) appear in the same segment. If equality is not met, the call word from
IIb is entered in IIa, thus increasing the length of Op File IIa. Each new
entry into IIa at this time is accompanied with the flag 14 in the operation
position of the next word. Thus, each new entry in IIa is an entry of 2
words. Each time an entry is made in Op File IIa the call word from IIb is
also placed in another list, called Directory 4, which will be used only dur=
ing this phase. Each entry in Directory 4 is also a 2 word entry, consisting
of call word in the first word and the segment number in the second word. An

item in Directory 4 at this time looks like this:

Op u '

Ist word |00 Call word 00000
Segment

2nd word |00 | O number 00 { 00000
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The above procedure is followed until all the call words in Op File IIb have
been checked against Op File IIa for one segment.

Each call word in Op File ITa is then checked to determine the type of
routine or data to which it refers.

The determination of the type of routines used in the segment, along with

*h namha £
v 4

a e A n +h
FAAV NP PR RIS VLA A ) 1

1Tinmac 1
Ldiluvsw LilL

us at this time to assign actual operating addresses according to the High

Speed Storage layout:

CONTROL SECTION (fixed length all problems; includes Tape Handler)

BUFFER AREAS for Input-Output Instructions (as required)

S
STATEMENTS
R
SUBROUT INES
1) Library Routines
2) Pseudo Operations
3) Defining Equations
D

DATA AREA 1
Multiple valued (77-~~type)

DATA AREA 2
Single~valued variables (fixed length for all segments)

CONSTANT POOL
(fixed length for all segments)

Control being of fixed length and buffer area requirements for this prob-
lem being known, we can locate S exactly. During Segmentation, a separate
tally of statement lengths permits determination of R exactly. D is deter-
mined by the accumulated tally of total statement and subroutine lengths plus

two. (The plus two accounts for the locations required by the Processor to

provide continuity between sequential segments.) With these starting points
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S, R, and D, assignment of memory locations in a forward direction can be
made according to the category determined by the call word.

The number of lines of data, or the number of lines in the routine, is
also used to fill in the u portion of the items in Op File ITa. At this time,
Op File ITa is beginning to resemble the new Op File III which is actually an
expanded and modified Op File IIs.

After completion of the foregoing process for each segment, that segment's
Op File III (Formerly Op File IIa) is written on the drum, and Directory 3 is

constructed, containing one word for each segment, in the following format:

Op u v
00 MD location of 1st # of words in Op File
word of Op File III ITI for this segment

Thus, the first word in Directory 3 refers to the first segment, the second
word, the second segment, etc.

When Op File III for the last segment has been written on the drum, Op
File III is in its final form for all items except those referring to jumps
to other segments. But Directory 4 is actually a combined listing of these
call words for all segments. So, we use the items of Directory 4 to search
against Op File III (by segment) and fill in Directory 4 with number of the
segment in which the call word is found, and the operating address of the rou~
tine during execution. This continues until all the entries in Directory 4

have been processed. A complete Directory 4 item is of the form:

Op u v
1st word | 00 Call word 00000
Segment Segment H.S.S. running
2nd word | 14 {0 from to address in segment to
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The second word of the above item in Directory 4 is filled into Op File ITI
{one segment at a time) in its appropriate place to complete Op File III.
While each segment is in H.S.S. at this time, the instructions for data manip-
ulation are generated and stored on the drum.

The instructions for data manipulation are prepared from Op File III.

address of the area for each variable is available in the Dimension List.
Using Op File IITI and Dimension List information for each 77xxx type call word,
the Repeated TP"s are generated. When this listing is complete, the w's of
Repeat orders are determined and recorded. (Reverse direction for Preface;
forward for Termination.) The w's for the Preface are fixed H.S.S. operating
locations (not relative) since they are generated at a point during compila-
tion when the exact starting address of Data Area 1 (77 = = = type) is known.

Since the length of the Preface is known when Termination w's are written,

s
they too are assigned fixed addresses in the 120-word buffer area within the
Control Section.

The completed Op File III and the Preface and Termination for each segment
are stored on maghetic tape and will be used during the Processing Phase.

This phase is complete when Op File III, Preface, and Termination for all

segments of the problem have been written on tape.
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Allocation Phase Flow Chart

Transfer parameters to

GTH. Read one block Uni- i\\ YES
servo 3 (or 6) to tape Is tape labelg/[—
image storage correct?

NO

Alarm 8

Set B to (AD

Set D4 to fixed address (H.S.S.)

and Set K =1 (retain D4 initial in

(: )E Temp. 2) Set M= 0 |
Set G to fixed drum address

Set D3 to H.S.S, address and (re-

tain D3 initial in temp 3)
Set C =0

Send code word to GTH

to read one block to Read I§ firgt word of“taﬁ;\L4N0
tape image one block image“‘two 4 A A'? 4//*

YES GI,

Alarm 8 NO / Are words and 21 of NO Is first word of \
tape image Z's tape image "twoABA'?

‘E’ YES ‘I’ YES |
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Allocation Phase Flow Chart (cont.)

Transfer word 3 of TI
to L
Transfer word 5 of TI
to D

=)

Transfer words 5 and 6
to 1st two locations in

Transfer

Op File IIa area

7 Is first word of NO
block END A OF?

\

=0

Read one
block

s>| tape image to R

word 6 of

Transfer code word to
read one block of
info Op, File IIa to
H,S.S, at fixed ad-
dress of Ila

Preset address in code
word and test word ad-
dress for Box 1 to Op |_
File IIa fixed address

(4

NO

//vIs 1st word of
\ block ENDAOF?

Advance address in code
| word and the address of
test word for box 2

(n)es

by 120

(1)

Read one
block

Advance address in code Set fixed address of Set up address for
word by 120. Transfer Op File IIb test word for use
word 3 of TI to 1 in Box 2

Box 2

Transfer code word to
GTH to read one block
to IIb area
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Allocation Phase Flow Chart (cont.)

Set connector A ‘
to A2

Advance H,S.S. address

of code word and the
» address of test word
for box 1 by 120

Initializet
Set i 1
j 1

J
. Aj = fixed address of Op, File
. IT a -

fixed address of Op. File

- b.
-~ 1

- II

P

b

-~
@4““““~~~__ NO
1J M=07?

Is call word in NO | 1st word of Op File

1st word of IIb = IT b into 5t
00000 of Op File I
in Director

YES Set index
].AZO
Record call word from

Advance
Cbhyl

-

h word
Ia

Insert flag in 6th

word of Op File
I1 a

Insert Kx221
in D4 + 1

y 4

YES Enter zero in 5th and
6th words of Op File
I1 a

_)@

@‘_

Advance D4 by 2
and M by 1
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Allocation Phase Flow Chart (Cont,)

B-1
Pick up u portion of In Op. File II a?
b i. Set n of RP com- RP | RP2 n w NO Store u of bi in
<:::}‘__9 mand in B-1 equal to L EJ | EJ Fixed address Op "la 1 + L and in D4
File II a 4///

_ YES ( : )
Insert flag in a, + L
Advance D4, L, and + 1., (Flag is 14 _ _)
M by 2 < Insert K x 221 in

D4 +1

Set:

wn
Il

Address where first statement

Advance al?azeivi?ex2m;ned of each segment will start
i by 1 Does i = 1'+'i9 S + total # lines of statements-—#(Z{j}———éﬂ
) + 2 (2 for IP command)
NO :::

S + total # lines of state-
NO Isdtglstc:ll ¢ | Obtain u portion Obtain v portion of )
wor statemen of a . a j + 1 and store in

ment + routines + 2
: ?
callword? J temp 1 ( # lines)

YES /” Is this call Yes
word flagged? ‘
Store # lines
in u-portion
'II. NO of aj +1

=
I

=)
11
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Allocation Flow Chart (cont,) NOTE

Call words changed from:

Is 1 is callword
, NO | Set R in v of 70— to 27
of an array? aj+1 yg 24 .
25_
T2 e : N
73— S
YES T4 22 ...
75 26
76’ 66___
- 65
Advance A ; | Form: (R + gemp 1) 64
by 2 1n T e T e

\ < Does Aj =L+ 1°? ) YES ::::

NO ( : )
B-2

Transfer Op File III (L words) for : :
. Record G in u portion of D3
segment K onto MD starting at G. Record L in v gortion of D3
Insert segment number K to replace | (Builds Directory 3 for segment K)
# of lines of data in first word of
Op File

Advance G by L

' Advance D3 and K by 1
(Read in next segment) D




T.LCT

Allocation Flow Chart (Cont.)

Place S into v portion
of aj+1

Form:
S+ Temp 1—> S

Place D into v
portion of a j + 1

-0
Form | r______9<::>

D + Temp 1—>D

Initialize:
Set P =1 (segment #)

Set index 2=M -1

of Directory 3)

Set D4 to the 1lst ad-

Set D3 to D3 initial (1st address | dress of Directory 4.
Set index 1 =M -1

M=% items in Direc~

tory 4

B-3

Transfer Op File III

for segment P from drum

to H,S.S.

| RP n w

TP u Op File
image

Transfer u portion of Pth word to
u portion of TP command in B-3
and transfer v of Pth word to n
of RP commands of B-3 and B-4

Obtain Pth word from
Directory 3




GLST

Allocation Flow Chart (Cont.)

Pick up Op portion

of D 4+1

Pick
\_)@ Is Op code 14 ?}& up u

of D4

portion

NO

EJ

Is this call word flagged YES

in segment P in Op File

II11?
=@

B~4

RP
EJ

Is this callword in

Op File III for segment
p?

RP n w

EJ Op File III image

0 @)




€LGT

Index 1 = 0?
(Initially set
to # items in
Directory 4

—()

1J

NO

Record v portion of
word just tested in v

Advance
D4 by 2

portion of D4+1

Store P X 215

in D4+1

Set D4 = fixed address

of Directory 4. Set
index 1A =M

Advance P
by 1

—()

Insert 14 in OP
portion of D4+1

—> (14g:234) —> D4+1

of Directory 4
been processed?

Have all items

i.e. index 2=0?

1J




VLG

Set P =1 1Initialize
(for data manipulation)
Set Temp 3,4,5,6 to

dummy instructions mand in B-5, and trans-
° Temp 3 (75 3 fer v portion of Pth
Temp 4 word of directory 3 to

11
Temp 5 753 ___
Temp 6 11
Set K=0

IU

Index 1A = 0?

(Set initially
to # items in
Directory 4)

NO

Transfer u portion of
Pth word in directory 3
to u portion of TP com-~

n of RP commands in
B-5 and B~6

B-5

Transfer OP File III

for segment P from MD
to H,S.S,

Obtain bits 21-26 of
D4+1 in K

RP [n] g Fil
p File
TP L[] image

IsK=P? ::)——4>

Add one to
Index 1

IP command

Add one to HS
address in 1lst NO




GLCT

Obtain u portion
of D4

RP
EJ

Locate this call

word in Op File

IITI for segment P.
Found ?

RP [m] w

EJ Op File image

NO

> Alarm 6

Advance D4 by 2

YES

Is this call
EJ word flagged

Yes
in this segfjijjy
NO s| Alarm 6
Replace word just
tested by the YES

contents of D4 + 1
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Allocation Flow Chart (cont.)

@_)

Initialize for Segment P
Set Preface area in H,S.S. to &
Set Termination area in H.S5.S. tof
Set Box 17
n = length of Op File 3
(from B-5)
u = 1st H.S.S, of Op. File 3
for seqg j

B-7

RP
TJ

Enter 76777 in A.
Search Op File 3 for YES
77XXX., Found?

75 2 n w A/////

42 u v
>

Use Q to reset B-T7 to
continue search., i,e.,

reduce n by r, increase
u by r

<




LLGT

Allocation Flow Chart (Cont.)

‘ ?S the number of Determine from call Set number of words
lines of data for YES | word the location in for this array to T777g
this array >7T777,7 i i i i

| 8 Dimension List of the to build Preface and

drum address for this Termination. Reduce
NO ( )

array, original number by 7777.
Increase drum and Is the number of

H.S. addresses used YES words for this array
t in Preface and >177767
Termination by 7777, 4‘////
( :: ) NO

Increase drum and

H.S. addresses used in
Preface and Termination
by T77T.

\

Build Pref-
ace and
Termination.

Set number of words

. for this array to
(::::)--—y 77778 for Preface and
Termination. Reduce

number of words by
7777,

Build Pref-
ace and
Termination

Reset exit in
CM routine




8LST

Determine from

Dimension List the
drum address for
this array,

N Set n of RP commands
*<_ | for Preface and Termi-
@—§i nation to number of
words in this array.
Set j = 3.

Determine drum and H.S,
addresses for this array
and insert in u and v
portions of TP commands
of Preface and Termi-
nation.

*. |Transfer completed

Set w of RP
commands for

M |Preface and Termi-
nation commands e— Preface and
to buffer area, Termination.

Is number of
words generated for NO
Preface < Temp 10

(Temp 10 = 170g
initially)

— (=)

-

Increase Temp 10
| by 170.




Allocation Flow Charts (Cont.)

If more than one block

of termination, insert
Insert in w of last in w of last RP command Is Uniservo 5
RP of termination of each block (except tape being written YES
control address to last) the control ad- for first time in this >
read in next segment dress to read in phase?

another block of termi-

nation

6LS1

Sum the number of

blocks already written
on tape 5 by other
phases




08G1

Add number of blocks
of Op File III this

segment to previous
count

®

Allocation Flow Chart (Cont.)

Will information
on tape 5 exceed YES
2500 blocks?

Lo

YES Does total exceed
25007?

Add number of blocks

zY

®

Write Op File III

of Preface to previous
total for tape 5 <

(2 )20

on tape 5




1861

this segment on
tape 5

Write Preface for

Allocation Flow Charts (Cont)

Add number of

Write two full

YES P=C+ 1%

o

=0

blocks of Termi- Does total exceed YES
nation to pre- 25007 — 33
vious total

Advance
P by one

Move tape 5 back to
beginning of Op File
IIT for first segment

blocks of Z's
; on tape 5

Write Termination for
this segment on tape 5

Exit
Allocation
Phase

Printout:

First time
Mrough this )
ine?
routinecs
=)

Y

WARNING
YES UNISERVO 5 DATA WILL
EXCEED 2500 BLOCKS,
ATTEMPT BEING MADE TO
CONTINUE COMPILATION

Exit




EEEEEEEBEEEEEEREE

28

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE

Allocation Regions

GT21

UP421

BR537 Subroutines

BQ632

CA674

CB763

CC1020

CD10356

CE1120

CF1175

CG1237

CH1266

CI1321

CJ1355

CK1407 Begin Data manipulation

CL1435 Stores information for Preface and
Term.

CM1450 } Build Preface and Term. in

CN1505 buffer areas

CP1522 Sets up "W" of RP-TP for exit of
Term.

BK1545 Preparation for writing onto tape

CQ1557 Write Op File III onto tape

CR1645 Write Preface, this segment onto tape

CS1707 Write Termination this seg. onto tape

CT1742 Exit region

ZZ1760 Storage and constants

ZY2144 Error Printout

ZN2174 Warning Printout

02213 Patch correction regions (27)8 loc.

FA3142 } H.S.S5. Address Op. F. 24-6

ZA3142

ZB2545 Fixed address of Directory 3

ZC42102 Fixed drum address of Op File III

ZD2644 Fixed address of Directory 4

LD2242 Limit of drum (77000)8

TL2243 Limit of tape (4704)8

TI2355 Tape Image

Cué6 For assigning loc. for CT13 & CT16

ZF7000 Fixed address for building Preface

ZG7400 Fixed address for building Term.

ZX76000 H.S.S. dump of TI for checkout

BS76017 Region for generating M.S.'s in
checkout

ZET7230 Fixed address of LOC 2B

CX2255 Patch correction allowing

CZ2323 data arrays > 7777

1582



PN U= C

14

15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36

37

40
41
42
43
44
45
46
47

1
32
53

IA
MJ
RJ
TP
EJ
MJ
TP
EJ
MJ

mn

ir
TP
TP
TP

TP
TP
RJ
TP
EJ
EJ
EJ
MJ
TP
EJ
MJ
TP
TP
TP
TP
TP

SP
TU
TP
RJ
TP
EJ
RA
RA

CA

GT2
TI24
77243

TI25
2744

Zz

7725
ZZ31
ZZ31

Z7Z16

Z717
Z720
ZZ31
7752
GT2
TI
7745
7746
7751

TI124
ZZ31

TI2
TIa
TI4
TIS
TI5

ZZ21
7721

72102
GT2
(30000}
Z247
72102
CA44

22102
TI2
2722

Allocation

Co
o )
CAS
BR10

CAlO
BR10

NAZz
VAO

ZZ103
272107
2762

77106

2772
ZZ71
Z7105
GT3
GT

CA32
CASl
CA27
BR10

CA65
BR10O
77110
27113
ZA2
ZA3
77112

27102

17
CA44
GT3
GT

ca20 )
CA20
ZZ30
ZZ27

CA42
Z730

ZZ111

27102

1583

Read in Tape label (1st Bk)
i.e.,'FILEAATWOAAA'

Test for proper label
of Tape #3 (1st Bk)

Set coninector A to Al

Segment #1—>K

0-—M (word count Directory 4)
0—>Temp 1 (# lines rtne. for
current C/W)

MDAF3—>G (fixed drum address
Op File III)

Set Dir. 4 & Dir. 3 to

fixed address

0—>C (Cy = count of segments)
Read in next block

into TI

First word—A

Test for 'TWOAAA'—>CONN 38
Test for '"TWOABA '—>CONN 40
Test for 'ZZZ7Z77Z'

21st word to A
Test for 'Z7Z777Z'—>CONN 42

Length this segment Il a—L
Start to build D for this segment
5th & 6th words saved

for Op File III

—>R = next address to assign to
rtnes.

Set up LOC2A address in code word
for GTH

Set up "test word" address

Read in next block into Ila area

Test first word for ENDAOF
(ca20 =(1))

GENCOD + 120—>GENCOD

Test word address + 120—>Test
word address

Jump to read next block (CONN 39)
GENCOD + 120—>GENCOD

Length IIb this segment—®l1

TV LOC2B  GENCOD



54
35
56
57
60
61
62
63

64
65
66

SN U WNFO

fa—

11

13
14

15
16
17

20
21
22
23
24
25

26
27
30
31
32
33
34

SP
TU
TP
RJ
TP
EJ
RA
RA

MJ

[30
cA

IA
TP
TP
SP
AT
MJ
RA
SP
TU
TU

TU
SP
ZJ

MJ
TP

MJ

SP
TP
RA
RA

MJ
SP

SA
TP

MJ
CA

7722

77102
GI2
30000
7747
27102
CA60

ZzZ1
CA67

CB
7721
7722
2777
ZZ111

ZZ105
2722

A
[30000]

CB17

0
[30000]
7241
72103
2272
22107
7272
2226
30000

CB35

17
CA60
GT3 }
GT

A
cao |
72730
227

CAS6
CA66

71}

22101}
27101
CB5

2725
17

CB17
CB33 }
CB12

0

CB14 }
ZA4 '}
ZA5
CC33
ZA4
CB27
ZA5
30000}
30000
7232
7226
CC33
CB33
CB23

30000
CB21

1584

Set up address for test of
ENDA OF for Op File IIb

Read 1 block into IIb area

Test word for ENDA OF
—3>CONN A

GENCOD + 120-—>GENCOD

Test word address + 120—>Test

word address

Jump to read next block

Either MJ CONN Al or CONN A2

Set up AJ & BI this segment
LOC2A—>AJ ; LOC2B —> BI

Form test address to indicate
end of Op File IIb list

C + 1—C (seg. counter)
L0C2B——:>Au

Set commands with first address of
Op File IIb

Is first word of Op File IIb =0 ?

Zeroize 5th and 6th words of Op File

I1a

Jump to(:>

Record first call word of Op File
IIb into 5th word of Op File Ila
and first word of Directory 4
Flag—>next word of Op File Ila
Insert segment # in second

word of Directory 4

Dir. 4 + 2—>Dir. 4 (next loc.)
M + 1—M (count of items in
Directory 4)

Jump toé’)

Dir. 4—>V



®

o

~N oUW~

10

12
13

IA
SP
SA
TU
SP
TU
SP
RP
EJ

SP
SA
TV

TP

TP
SP
SA

TP
SP
SA

SP
TP
RA

RA
RA

RA

EJ
MJ
CA

IA
RA

TP
QT
RA
SP
AT
SP
TU
SA
TU
TU
LT

CcC
ZZ2110
272135
A
ZZ77

A

[ 30000}

[ 30000]
ZA4
A
7721
77110
A
ZZ72
77115

ZZ115
CC15
Z726
A
7741
CC16
7726
A
272103
A
7772

27110
272107

77

Z7101
0
CC36

CD
Z7112

Z72
12
27113
Z776
ZZ110
Z776

27225

25

17
17

cce_j
17
cC5

0
CC10
cC33
72115
0

0
cC15
CC16
[30000]

[3000Q]
0

0
cC22

[30000]
0

0 }
cc27

6
[30000]
7732

7732
Z726

7726

CDh
cC

27226

ZZ114
77114

o)
272100
17
CD16
0
ZZ115
CD15
A

1585

Set n of RP to L; j = 2.

Pick up "u" portion of BI in A

Test Op File IIa for CW from
Op File ITb
Hold AR in WS1
LOC2A—AN
A s Lo } Setup CC15
J

WSl—>i.e. store CW in BI at Op F.
2A + L and in Directory 4

Setup CC22
Insert flag at Op.F2A +L +1

Set up CC27

Insert K x 221(seg. #) in Directory 4
Dir. 4 + 2—>Dir. 4 (next loc.
available)

L + 2—L (length + 2)

M + 1—M (count of items in
Directory 4)

BI + 1-—BI (address next Op

File IIb item)

Test for completion of BI test

Jump to CONN 2

Set R to address following IP
command

Set up mask V

Mask *(S)' from location (12)4
D+S—D

Form test address to indicate
end of expanded IIa list

CwW address__;>Au

1l inu
(CW address) + 1——>(W51)H

Shift (CW address) + 1 to Av



14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36

37
40
41

Nk WD~ O

10

12
13
14
15
16
17

20
21
22
23
24

25
26

27

SP
LQ
TU
LT
EJ
EJ
MJ
SP
TU
SP
TP
QT
EJ
Sp
LT

RA
MJ
CA

IA
EJ

Mmoo el N eNolloNeNoNe
CEEEEENS g

MJ
RA
SA
SA

TJ
MJ

Sp

A

[30000)

(300009
2762
2262
14
77124
72125

ZZ115

CE10
170

POOOOOOCO

CE13

(30000}
25
7262

ZZ32
CE21

CDho6

FA
7732

CE27
ZN1

17

1586

# lines in rtne in Temp 1

CW—>A

Shift " lines to u position

# lines—>u of second word of item

Test "26" CW
Test "27" CW
Jump to

Test for flag "14"

Jump—>6
(CW address) + 1——'>Au
(CW address) + 1—->Av

Send S to v portion of 2nd word of
item

Jump to(:)

Test 77 type CW—>9)
Assume 25, 24, 22, 5, or 4

(CW address) + 1 — A
(CW address) + l——>A

R—>v portion

# lines shifted in Temp 1

R + # lines—R

Address of CW address + 2

Jump to(:)when end of Op File Ila
reached.

Jump

Seg. ¥ —>0p File IIl

L +2—L

A=L; A+4—A

Add G (next open M.D. address for
Op File III

Test limit of drum

—> Error print & jump to BQ6
(rewind tape, etc.)

L—>Ay



?®

31
32

Q
J

34
35
36
37
40
41
42
43
44
45
46
47
50
31
52
33
o4

TP
SA
SA
TU
v
RP
TP
TV

Sp
TU
MJ

RA
RA
RA
AT
MJ
SP
LT
MJ
CA

IA
SP
LT

LQ
RA
MJ
SP
ZJ
TP
MJ
TP
ST
TP
SP
ST
SP
SA
SS
TU
TU

SP
MJ

SA
TU

A
7734
ZZ37
A

72106
[30000]
FA
7771
7271
77106
A

0

A
7271
72103
77106
7235
0

FAl
25

0
CES55

CF
77115
25
A
Z7113
2262
72113
0
72107
CF13
7731
0
7725
7726
7717
77107
7726
2720
72104
7725
A
A —

[30000]

[30000)
0

2734
Z737
A

ZAl
0

0
CE35

R s

CE36
CE37

[30000]

CE42
CE44
17
{30000
CE52
[30000]
7726
7225
77110
72106
CA20
0
A
CE44

0
A
CF3
[30000]
25
2262
CE16
0
CF11
22120
CH24
77104
Z2121
7272

0
22120
17

0

0
CF25
CF26
CF34
17
CF35
0
0
CF33

}

N

}
J

)

1587

A,—># words Op File III
Add 4 in u
Add 3 in j

Transfer L + 4 words of
Op File III to MD at G

G—+>Au

A,—>Directory 3

# lines in Op File III-—Ay
Ay —>Directory 3

Jump to(1); read in next seg.

(CW address) + 1—>Ay
(CW address) + 1—>A,
D—>(CW address) + 1

# lines + D—>D

Jump to(:)

M—A

0 —>Index 1

Jump to

1,—>Py

M - 1 —Index 2

Set Dir. 4 to fixed address

M - 1-—>Index 1

Item address of Directory 3—>A,

Add P
Subtract 1, Transfer u-portion
of pth word in Directory 3
to transfer command

and th
Transfer v-portion of p

+4inu
+3inj

word
in Directory 3 to n of RP command
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(=

O~NO Ui WK

RP
TP
TU
RA
TUO
SP

MJ
CA

IA

SP
TU
SA
TU
SP
QT
EJ
MJ
SP
RP
EJ
SP
LQ
SS
SA
TU
TU
TP
SP

EJ
MJ
CcA

IA
1J

RA
MJ
RA
MJ
Sp
SA

v
TP

QS

TP
QS

[30000]
(30000]
A

CG12
CF26
30000

0
CF42
CG
775
ZZ72

7725
A

[30000]
A
72741

30000
30000
ZA4
CG12

5

[30000]
A

7241

0
CG27

CH
77120

272104
0
Z772
0
7772
ZZ26

A
[30000]

CH10
zz3
77104
CH13
Zz5
Z741

CG
.
CG12
2236
CF40

17
CF30

17
CGl1

CG5

CH
CGl11

CH
CG14

17

CG23
CH10

CH
CHS

CH3

2725
CF15
7732
CG
0
0
CH10

[30000

CH13
Q
[30000]
CH16

Q

[30000]

1588

Transfer Op File II1 for
this seg. from M.D. to H.S.S.
Set up j n at CGl12

Set up j n at CF33

Mask Op—Q )
Dir. 4—A,
Dir. 4 + 1—>A » Pick up Op por-
tion of word
given by address
at Dir. 4 +1
Test Op portion for '14’' flag

Set j of RP to 2

Obtain CW given by address in Dir. 4
Test this segment Op File III

for this CW

jn—Ay

jn - r—Qy
jn=(n-r)=+r—sAiy

Add fixed address of Op File III

Test for flagged CW in segment P
Jump to
Jump to

Test that all Directory 4 checked
against this segment

P+ 1,—P

Jump to

Dir. 4 + 2—>Dir. 4

Jump to—>

Set v-portion CHip to address
given by Dir. 4 +1

Record running address for this
CW at Dir. 4 +1

Mask— Q 15

Record P x 2°° in Dir. 4 (segment to)
" 1" : 0 f

Mask Op Insert "14" in Op o

address given by ad-
dress at Dir. 4 + 1



17

n
U

21
22
23
24
25
26
27

30
31
32

i
O~NO T WM — O

11
12
13
14
15
16
17
20
21
22
23
24
25

26
27

30
31
32
33

1J

MJ
TP
TP
MJ
TP
TP
TP
TP

TP
TP
MJ
CA

IA
SP
SA
SS
TU
TU
TU
SP
TU
TU
TU
SA
SA
TU
RP
TP
TP
1J
MJ
SP
TU
SA
TU

TU
TP

QT
MJ
RA
MJ
CA

27121

0
ZzZ17
Z2107
0
2725
Z7210
272133
772134

Z7133
Z7134
0
CH33

CI
7720
272104
ZZ25
A

A
[30000]
[30000]
A
A
A
7234
7237

A
[30000]
[30000)
7731
77161
0

2772

A
7725

A

A
774

[30000]
0
J5

0
CI34

CH

CH21
ZZ72
2216r}
CH24
72104
72763

2764’
zze,s)\
7266

Z767
CI

17

CI5
CI6
CI16
17
CK7
Z7117
CJ5

CI15
CI32
FA
Z7103
CI22
CcJ

17
CJ4

CI30
CJ24

Q
77103

CJ
2736
CI17

1589

Test index 2 that all items Direc-
tory 4 processed

Set Dir. 4 to fixed address
Set Index Ip to M

lu-+>P, set to 1

Jump to—> @

LOCD3—>A,,

A + P—>A ; Transfer u-portion

of Pth yord of Directory 3 to

the u-portion of the transfer
command in CI16 and set n

of the RP commands at CI15

Ay = # words in Op File III this seg.
Set # words for 77-—— data search
Save # words in working Temp

+ 4
+j =3
Build Op File III image

0—=>K

Index 1l set initially to M

Jump to CONN 19

Dir. 434y

Set address of Directory 4 item
plus one

Set address of word 2 of Directory
4 item

Mask 'segment from' number into
K (26-21)

Jump to
+j=2
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ok wNn == O

10

12
13

14
15
16
17
20
21
22
23

24
25
26
27
30
31

~NNoubkbwhh— O

10

12
13
14
15
16
17
20
21
22
23

IA
SP
EJ
MJ
TP
SP
RP
EJ
MJ
SP
LQ
SS
SA

TU
TP
SP
QT
EJ
MJ

LQ

TP
RA
MJ
RA
RA
MJ
CA

IA
TP
TP
RA
SP
AT

SP
RP
TJ
SN
SA
TU
RS
RA
TU
TU
RS
SP
TJ
MJ

CJ

722104

727103

0

c022
[30000]
[30000]

ZA4

0

CJ5

Q

Q
Zz7

A
775

[30000]
A

7241
0
CJ16
Q

[30000]
ZZ72
0
FA5
77161
0
CJ32

CK

ZZ11

77212

CK7

FA2

12

A

27153
[30000]
[FA4]

Q

CK7

A

CK7

CK10

A

A

CK22

7741

30000

0

CJ3
CcJa7
7716

CJ7
CJ10

Z774
ZZ75
ZZ36

ZZ11

77141

CK24
CK11
17

7711
7711
Z711
CL

CK22
7725

CK6
CL

2

3

5
5
)

}

1590

P—>A
If P =K, go to(20) (0OPOO = 00KOO)

Reset value to 171 for region CM
Jump call word to A

Locate this call word in Op File III
for segment P

Alarm 6

jn-—)(AR)u

jn - r—Q,

r—=>(Ag)y

Finds address of 2nd word Op File III
item

Test if CW flagged in this segment.

Alarm 6

Replace Op File III word by second
word of Directory 4 item.

Dir. 4 + 2—>Dir. 4

Jump to ()

Add 1 to H.S.S. of first "IP"
Add 1 to_index %4

Jump to

Initialize Alpha and Beta
(next address in Preface or Term.)

Set "D" for Preface area
and Temp D = # words = (S+R+2)+L ( )y

T6TTT—>A,

— } search for
data CW

- jn + r—Ay

+ jn calculate #

r—WS repeats

Set to continue search

Test if above TJ command
reacted on a "14" in the Op code



@ 24 U ZZ7 CK10 Reset (TJ FA4 CKI1) on exit
25 M] 0 cP
CA  CK26

1591



G

Stores Information Necessary In Building Termination and Preface

~N~Nougbkwn— O

COCOCLWMN NN NN NN D et pd o pd pd fod o o
NFOI0OUMB WO WN-~O

[S L)
> W

IA
SP
MJ
TV
RS
TU
SP
TP
QT
LA
AT
MJ
CA

IA
TU
RA
TU
TV
SP
TU
TU
TU
Sp
LT
v
Sp
TU
SP
SS
TJ
RA
MJ
TP
RJ
v
RA
RA
TV
MJ
Sp
LT

v
MJ
CA

CL
[30000]
0

A

CcL

CL
[30000]
776

A

A
77143
0
CL13

CM
ZZ136
7764
7764
77137
72140

A
(30000]

A

[30000]
25
A
72137
A
ZZ74
Z211
772162
77162
0
€021
cM23
ZZ113
ZZ113
272147
72147
0
2237
25

A
0
CM35

0

Cx2
72137
7725
CL5

0

Q

A

1
77140
CM

ZZ264
ZZ37
2766
ZZ65

CMo6
7765
CM10

= O

77267
17
ZZ67

CM23
ZZ146
Cm22
772147
CM31
ZZ64
2732
2732
ZZ66
CN

2264
CM26

}

e ! e~ —

1592

2nd word of 77-— data item—A
H.S.5. address —>Temp B,
CW—Ay
L(00777)y—>Q

Mask and multiply by 2

MD address of array— Temp Cy

Set up RP command for Preface

Set up RP command for Term.
Set data H.S.S. address for Preface

Set up address of array on MD
Set up address of array on MD
for Term.

Set data H.S.S. address for Term.
Calculate # words in Preface
Test # words < 170

Increment by 170

1 shot switch

D+2—>D W
of
TE + 2—> TE RP

Send (30000), to first Preface
RPW command



= O

~N OO W

CN

7774
7774
7774

7775
ZZ75
ZZ75
72764
2765
2766
ZZ67
Z774
ZZ75

CN15

CN6
7226
CNT D

CN10
2726
CN11
(300001
[30000]
[30000]
[30000)
7726
7726
CK6

1593

Set up transfer commands (i.e.,fill
in v-addresses)

Transfer RP - TP setup

to proper location in buffer
area

Update available locations

in buffer area

Jump to continue searching list



BWwh O

10
11
12
13
14
15
16
17
20
21
22

—HO~NO UGk WwNhHO

— =

Setup "W" of RP ~ Commands for Exit of Termination

IA
TV
RS
TV
TV
SP

ST
TJ
DV
MJ
YA
RS
SP
SA
v
1J
MJ
TV
RA
MJ
CA

IA
RJ
MJ

LQ
QT
AT
TP
MJ

CA

cp

ZZ152 CM23 Reset 1 shot switch

2275 7732

77275 CP3 Insert "CT16" in W of last

zz151  [30000] RP command in Termination

Z774 0 ALPHA —5A ¥ of entries in Pref-
ace area—sA

Z7211 A

CE2 BK Test A £ 170.

72146 77120 i.e.A > 170 indicates more than

0 CP11 one block needed. Dividing

CP13 CP12 # of entries by (170)g gives

Z2120 77226 # of blocks needed. A =0

Z712 0 indicates an integral

Z2163 O number of blocks needed.

A CP20 A = # of blocks needed -1

272120 CP20 if Q % 0 or # blocks if Q = 0.

0 BK Set index 1 to A and let

22150  [30000] the index control the number

CP20 77146 of times (CT13) 1is inserted

0 CP16

CcP23

Preparation for Writing Onto Tape

BK

BK BK2

0 CQ

14 Q

Z722 772157 Sum number of blocks already written
Q 17

BK11 A

22157 27157

22157 ZZ160 Save # blocks already written
0 CQ

0 7

BK12

1594
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o wNn=O

RP

RA
TJ
RJ
TP
TP

nn
nr

TP
Sp
SS
TP
LT
TP
RJ
LO
TP
QT
DV

LT

I8
MJ
RA
TJ
RJ
RP
TP
RJ
RA
MJ
MJ
TJ
RJ
RP

RA

RP
TP
RJ
RA
TJ
RJ

TP

Write Op File III Onto Tape #5

CQ
10170
2751
27157
TL
zY
22154
272155

annnA
Juuua

ZA
2774
2711
A

25
2253
GT2
22117
272
ZZ117
27230

10017
YAAS
77121
0
77157
TL
ZY
30170
[30000]
GT2
€033
0
0
TL
ZY
10170
Z751
77112
CQ47
€Q33
[30000]
[30000]
GT2
ZZ157
TL
ZYy
10170
ZZ51

€02
TT
7726
c05
ZY1
TI
TI1
CO11 )

TI2

0

17
TI6
27142

GT3
GT

25

Q

A
77121

22112
CQ33
Q27
CQ37
7726
CQ32
ZY1
CQ34
TI
GT
2227
CQ25
CQ62
CQ42
ZY1
CQ44
TI
CcQ47
2237
CQ50
CQ51
TI
GT
27226
CQ35
Y1 )
CQ57
TI

1595

Fill TT with Z*s

Test for exceeding tape length

st 4 words
le IIT image — Tape image
(ALPHA-LOCPRE) = # words

Calculate # words in Preface
—> save in (TEMPE),
Write first block on tape

Calculate # words in Op File III
this segq.

Record # full blocks required into
Index 2

Shift remainder —R

LOC Op File®

Have all full blocks been written?
—>Jump —>

Test for exceeding tape length

Transfer 120 words from File IIT
image into TI

Write 1 full block on tape
Advance Op File IIT image address
—>Jump

Test for exceeding length

of tape

Fill TI with Z's

Set N of RP command

3in j

Set "u" of transfer command
Transfer partial block to TI
Write partial block

Test exceeding length of tape

Fill with 2's



N oUW~ O

10

12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34

36
37
40
41

RJ
M
TP
ZJ
RA
MJ
CA

IA
RP
TP
SP

LT
Sp
TU
1J
MJ
RA
TJ
RJ
RP
TP
RJ
RA
MJ
RA
TJ
RJ
RP
TP
TU
RA
TU
RP
TP
RJ
MJ
DV
MJ
TP
ZJ
CA

27247
GT2

0
27112
CQ64
27157
0
CQ66

TI
GT
CR

A
0052}
27226

CQ40

END OF

Handles special case where
0 mod 170 words are written.

Write Preface for This Seg. Onto Tape #5

CR
10170
7751
27142
CR36
Q
10017
ZZ11
A
ZZ120
0
27157
TL
ZY
30170
[30000]
GT2
CR16
0
ZZ157
TL
ZY
10170
ZZ51
77112
CR32
CR16
[30000]
[(30000]
GT2
0
7730
0
77112
CR22
CR42

CR2
TI

0
CT
72122
77112
17
CR16
CR12
CR40
7726
CR135
ZY1
CR17
TI
GT
Z727
CR10
7726
CR25
ZY1
CR27
TI
CR32
ZZ37
CR33
CR34
TI
GT
CS
27120
CR4
A

CS

1596

Fill TI with Z's

# words in Preface —>A

# full blocks

—>Index 1 ; TEMPT

# words in partial block
Set up u of transfer command

Have all full blocks been written?

Test for exceeding length
of tape

Transfer 1 full block
into TI

Write 1 full block onto tape #5

Advance u-address by (120),o

Test exceeding block length
Fill TI with Z's

Set up RP command to

# of words in partial block
Set up TP command

Read partial block into TI

Write 1 block onto tape #5



Write Termination For This Seg. Onto Tape #5

IA
TP

SP
TU
1J
MJ
RA
TJ
RJ
RP
TP
RJ
RA
MJ
RA
TJ
RJ
RP
TP
TU
RA
T0
RP
TP
RJ
MJ
TP
ZJ
CA

IA
RA
SP
SA
EJ
MJ
SP
SS
TP
RA
TP
RJ
MJ
0

40
CA

CS
22122

Z212
A
27120
0
27157
TL
ZY
30170

[30000)
GT2
CS11
0
77157
TL
zZY
10170
2751
72112
CS25
CS11

(30000]

[30000]
GT2
0
22112
CS15
CS33

CT
772104
ZZ105
7725
27104
0
77157
Z7160
A
CT15
CT15
GT2

0

0

5
CT16

22120

17
CS11
CS5
CS31
2726
CS10
ZY1
CS12
TI
GT
27227
CS3
2726
CS20
ZY1
CS22
TI
CS25
2237
CS26
CS27
TI
GT
CT

cr )
CT
2725

CO6
C04

25
CT14
CT14
GT3
GT
77010
0

0

1597

Set up Index 1 = # full blocks to
be written

Set up "u" of TP command

Jump to write partial block

Test for exceeding length of tape
Read 1 block into TI

Write 1 block onto tape #5

Increase address of TP command

Test for exceeding length of
block

Fill TI with Z's

Setup RP -~ TP commands

Read partial block into TI
Write 1 block

Test for O mod 170 entries

Advance P by 1
} C+1—A

Then— CT5
Then jump to

Exit allocation phase
Parameter for repositioning tape



~NooubhwnNn=O

10
11
12
13
14
15
16
17
20
21
22

Nk wNn - O

10

12
13
14
15
16

RA
RA
TP
MJ
TP
MJ
RA
TJ
RJ
RP
TP
RJ

RJ
MJ

CA

IA
MJ
TP
RJ
MJ
52
47
46
01
65

30
73
26
01

CA

20

20
GT3
CAl
27147
o
Z226~
Cco11
ZY1
c013
o\
GT
CcOo11
Co6
GT
CT5
€016
610
171

BQ6
UP3
UP

54630
15101
22201
74701
42432
22630
70125
64651
45150
63022
12

1598

Add TN to code word
for tape handler

Reset initialization value
for termination, then —

Write double block of Z's

Mask for counting blocks written
on tape

PR OBULE
M A T O OA
L ONG . A
A DR U MA
S T OR A G
E A E X C E
E D EDAB
Y A ALLO
C ATTION
A F I L E



DO bt b b fod ot e et
O~ LWNEFRONIOUINMNWN-=O

Print Error Warning of Exceeding Length of Tape

TA
MJ
RJ
MJ
TP
RJ
MJ
71
32
34
01
24
01
27
01
65
66
25
47
51
01
34
51
66
0

CA

zY

0
ZY1

0
ZY27
oP2

0
24545
22010
65305
10012
01713
30722
01051
25465
22010
30475
30345
24273
01010
01265
50673
47523
34515
ZY6
ZY30

[30000]
ZY3
ZY
UP3
UP
ZY
03450
16750
47051
72466
44646
63030
00303
12645
12466
26601
03201
00166
10101
15066
00126
44624
02277
21

1599

One shot switch

HOHPpOEWHWVMDODEDHO=

~EZDDRrHE. I PERDun. =

omvmadabo~m=EDbDroxEP@ED

ZammolPbmzwmbouamomD>=

N ol >R Pl PRk ool o ol = N )

gpaonbhuPlbuxomrno=z=

-3
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CX

CZ

CL
CL
30000
ZZ6

27143
CZ6
CZ3
CN14
CZ6
CZz
CZ2

CZ3
22137
CX35
CN14
CZ6
CZ6
CZ6
27137
CX35
CX45

272140
30000
CX44
CX43

CX44

CX46

22136}
cL2
cX
cZ6
7725 )
CX6

0
0 ¢
A

1
22140
22137
77136
M
cz3
CX27
CX22
CX22
72136
Cz4
CX36
cM
cz3
22136
25
cz4
CX36
CN14
CcM
30000
CX37
CX44
cz3
ZZ140

CX35

CKé6

1600

Exit to main program

Test # lines > 7777
Save information

Compute address which
contains address where S.S.
data is stored on drum

Core address of beginning of array
# words set to T777

Build Preface and Term.

Reduce number of words by 7777

1 core < ¥# 1lines < 2 cores

2 core < # 1lines < 3 cores

Update MD address
Process Preface and Term.

Update H.S.S. address

Update MD address
Reset Exit in main program

Routine for updating MD address



SNk W O
-
=

QOCOCOOCOOO

>

Ccz

10000
17T
27776
77

~J
-J
~J

17776

OQO~NOOOO

Temp
CZ7

1601



LOCT7

LOCPRE
LOCTER
LOCD5
LOCFCA
LOCBA
DLOCF3
LOCD4
LOCD3
LOC2A
LOC2B
LOCCSA
LOCCTA

ZERO

CONST
FLAG
DATA

MINUS

SN~ O

1

E°EE &

COO~NOOO
-3

OWOOCWOHOOOOOOOQOCOOOCOOODOOODOOOO0O0O00OO
— O OO O 1SN

-3
1~

(] CoOOoOoO~NU
O

ZZ

0 CB MJ 0 CONN Al

0 CF7 MJ 0] CONN A2

0 17777

00077 O Jump "to" mask

7700 0 Jump "from" mask

0 0

00777 O

ZA4 0 Fixed address of start of Op File III

0 0 Fixed drum address for starting 77
data

0 ZF Fixed address for Preface

0 G Fixed address for Termination

0 0

0 0

0 0

0 ZC Fixed drum address for Op File III

0 ZD Fixed address of Directory 4

0 ZB Fixed address of Directory 3

0 ZA6 Fixed address Op File IIa (H.S.S.)

0 ZE Fixed address (by segment) Op File IIb

0 0

0 0

1 0

0 1

170 0

0 170

0 0

0 2

2 0

4 0

0 4

20000 O

30000 O

0 0

0 0

0 0

34463 00101 F I L EAA

71510 10101 T W 0 AAA

71510 12401 T W 0A AA

71510 12501 T W 0A BA

50270 15131 E NDA O F

30506 65473

74747 7474 Z 2 2 2 Z %

00103 TI GT code word to read Op File IIa

00105 TI .

0 0

0 0

0 0

0 (30000] Length of control (also initial
address of S)

0 0

1602



ENDBUF
TEMP1

~No U WN

ALPHA
BETA
AJ
Bl
AJTEST
BITEST
GENCOD

o= raaQUTuR

WS1

WS2

WS3
INDEX1
INDEX2
TEMPT

TEMPA
TEMPB

75

76

17
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135

136

137

COOHNOOOCO0OOOOOOOOOOO0OOO0OCOOOOOUNOOOOOOO o eoNeNoNoNoNaNoRe]

o

OO NOOCOO00O00ODOOOO0O00O0O0O0O00DOO00QOOOOOCOO o COO0OOOOOOO0O

0103

OCOO0OOCOOCOCCO

0000]

WOOCOOCO0OODOOoOOOOOoocwWoooocooo ©

1603

Dir. 3 - next open address of
Directory 3

Dir. 4 ~ next open address of
Directory 4

Not used

Next open address in Preface
Next open address in Termination
Address next Op File ITa item.
Address next Op File IIb item.

Count of Directory 4 items

Next address to assign to routines
Next address to assign data



TEMPC 140 0 0 0

TEMPD 141 0 0 0

TEMPE 142 0 0 0
143 0 40101 0
144 0 0 165
145 0 0 167
146 0 0 170

TE 147 0 0 610

CT13 150 0 0 CU013

CT16 151 0 0 Cu16
152 0 0 CM31 For resetting 1 shot switch
153 0 76777 O
154 31 34463 00106 F ITLE A3
155 01 01653 03201 A AS E G A
156 0 0 TL

TEMPBKCIRL 157 0 0 0
TEMPBKCTIR 160 0 0 0 # blocks already written

INDEX1A 161 0 0 0
162 0 0 170
163 0 0 166

CA Z7164

1604



3. INITIALIZATION GENERATOR






3. Initialization Generator
Initiglization Generation Setup
The Setup Routine for Initialization Generation reads the original
Dimension List and the Constant Pool from magnetic tape and stores them on

the drum. These lists do not overlay the modified Dimension List that was

Phase later.

The counters at locations 00006 and 00015 are interchanged so that
00006 becomes the Dimension List counter for this phase.

After reading the Dimension List and Constant Pool the tape is
repositioned to the beginning of Op File ITI, The 14 blocks of the Initial~
ization Generation Phase are then read from the UNICODE master tape and con-

trol is transferred to it.

1607



8091

Save number of Calculate number of

blocks of: blocks to move back-

.. Interchange contents
C?nsta§t Pogl >ward to beg}nnlng of | of locations 00006 [—>
Dimension List Dimension List,Tape and 00015
Symbol List positioned at begin-

ning of Op, File III

Enter BR routine
Alarm 10 compiler

Set up tape handler,

2716 o Fherz.a Ei_ code word to read label correct? jneonsistency
mension List: Dimgngign List to / Tape 5 positioned
buffer incorrectly

:

NO ' YES <>

Transfer Dimension
List to drum stor- ::————e{:::>
age area NG

Change all references

in ZZ16 routine so Set tape handler
that Constant Pool parameter to re-
replaces Dimension position tape at

List change Cé)con— beginnang of Op.
nectors to (3 File III

Read Initial-
ization Gen-
eration Phase
from master
tape

Initialization Generation Set-Up Flow Chart



Regions for Initialization Generation Setup

RE
RE
RE
RE
RE
RE
RE
RE

RE

aris

RE
RE

7230
ZNT267
ZX7304
ZT7320
TH21
BR537
DLA42102
CL50102

ZV7nn

di UV

162000
IL1600

1609

(37)

(13)

(14)

(3

Tape handler

Compiler Inconsistency Routine
(6000) Dimension List

(1000) Constant Pool

Ruffaowr

UL AL

Loading and entry address for IG
16g = # blocks of Initialization
Generation phase



S

IA
SP
LT
SP
LT
SP
LT
SP
SA
SA
AT
RJ

TP
TP
SP
ZJ
TP
RJ
Sp
SS
AT
TP

MJ
RJ

RJ

RA
RP
TP
CA

Initialization Generation Setup Routine

Zz

14 0

3 ZT

A 0

6 ZT1
A 0

6 ZT2
ZT 0
ZT1 0
ZT2 25
ZX7 TH3
TH2 TH
15 Q

o 15 }
Q 6
[zr1] o }
Zz20 [ZW]
ZxX2 TH3
TH2 TH '}
[zr1] o }
ZX 25
ZX3 TH3
ZY A
[zx10) zz30
0 BR12
TH2 TH
ZX4 TH3
TH2 TH
(6 _ 2235}
2235 Zx1
30000 [ZW ] }
A [DL]

2737

1610

Save # blocks of Constant Pool

Save # blocks of Dimension List
Save ¥ blocks of Symbol List
Calculate and move # blocks backward
to beginning of Dimension L